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1. Mission & Vision Statement

Vision Statement
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The vision of the Department of Artificial Intelligence and Robotics Engineering is to be a global leader
and reference point in the field of artificial intelligence and advanced robotics applications,
contributing to technological development to serve society and advance humanity. This vision aims to
support innovation and scientific research, and to provide an interactive learning environment that
fosters deep learning and practical applications in future technology fields. This includes:

1. Academic and Research Excellence:

e The department aims to promote academic and research excellence by supporting students
and researchers in exploring the fields of artificial intelligence and robotics.

e The department strives to contribute to producing pioneering research in areas such as
machine learning, and the applications of artificial intelligence in industry, medicine,

agriculture, and other sectors.

2. Developing Future Technologies:

e The department works on developing new technologies and systems in the fields of artificial

intelligence and robotics, supporting global technological advancement.

e The focus is on developing intelligent robots that utilize technologies such as machine
learning, neural networks, and social robotics.

3. Deep Learning and Practical Applications:

e The department seeks to provide a learning environment that enables students to understand
modern technologies such as deep learning and apply them to solving real-world problems. o



The department encourages applied projects that allow students to interact with artificial
intelligence and robotics technologies in practical contexts.

4. Leadership and Innovation:

e The department supports leadership and innovation by providing support to students and
researchers to transform their ideas into applicable technological projects.

¢ The department strives to guide students toward developing creative solutions and innovative
technologies in the fields of robotics and artificial intelligence.

5. Collaboration with Industry and the Community:

e The department seeks to build partnerships with companies and industrial institutions to
exchange knowledge and expertise and provide training and employment opportunities for
students.

e The department also aims to engage with the local community by organizing events and
workshops to introduce artificial intelligence and robotics technologies.

The vision of the Department of Artificial Intelligence and Robotics Engineering is to achieve
technological and scientific advancement in these vital fields. By promoting education, research, and
practical applications, the department can effectively contribute to the development of technologies
that transform lives and support social and economic progress.
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Mission Statement

e Preparing qualified graduates: The department aims to graduate students with the knowledge
and skills necessary to work in the fields of artificial intelligence and robotics, including the
design and development of Al systems, robotics construction, and the integration of Al and
robotics technologies into various applications.

e Providing high-quality education: The department strives to provide high-quality education to
its students using modern curricula, the provision of state-of-the-art educational facilities, and
inviting experts in the field to serve as lecturers.

e Enhancing research skills: The department focuses on enhancing the research skills of its
students by encouraging them to participate in research projects, publish their scientific
papers in specialized journals, and attend scientific conferences.

¢ Developing new technologies: The department seeks to develop new technologies in the fields
of artificial intelligence and robotics through conducting rigorous scientific research.

e Problem-solving: The department aims to solve real-world problems facing societies through
the application of Al and robotics technologies.

e Contributing to knowledge: The department seeks to contribute to scientific knowledge by
publishing the results of its research in specialized journals and presenting them to the
scientific community.

e Knowledge Transfer: The department strives to transfer knowledge and skills related to
artificial intelligence and robotics to the community through educational and training
programs, workshops, and conferences.

e Application Development: The department aims to develop smart technological applications
that meet the needs of the community in various fields, such as healthcare, education,
agriculture, and industry.

e Fostering Innovation: The department seeks to promote a culture of innovation in the
community by encouraging entrepreneurs to use artificial intelligence and robotics
technologies in their projects.

2. Program Specification

Programme code: BSc-AIR ECTS 240

Duration: 4 levels, 8 Semesters Method of Attendance: Full Time

Artificial Intelligence and Robotics Engineering is a broad and rapidly evolving discipline, integrating
computing, electronics, control systems, and intelligent decision-making. With a diverse and
multidisciplinary teaching team, the College of Engineering is well positioned to deliver a
comprehensive programme that reflects both the theoretical foundations and practical applications
of intelligent systems. The emphasis of the programme is on the intelligent system, encompassing

data, algorithms, hardware, and autonomous behavior within real-world environments.

The programme appeals to students for different reasons: for some, the breadth of the discipline and
its wide-ranging applications is particularly attractive, while for others it represents a pathway toward

specialization in advanced areas such as machine learning, robotics, autonomous systems, and



intelligent control. Students are provided with a strong foundational year that allows informed

progression into specialized modules as their interests and strengths develop.

Level 1 introduces students to the fundamental principles of computer science, mathematics,
electronics, and engineering thinking that underpin all areas of artificial intelligence and robotics. This
level is designed to support progression into all programmes within the Al and intelligent systems

domain.

At Level 2, programme-specific core topics are introduced, including data structures, digital systems,
control fundamentals, and introductory artificial intelligence, preparing students for research-
informed and application-oriented specialist modules at Levels 3 and 4. Graduates of the programme
are therefore trained to understand the strong relationship between research, innovation, and

engineering practice, in alignment with the mission of the University and the College.

From Levels 2 to 4, students can choose a significant proportion of their modules, provided that their
selection reflects the integrated nature of intelligent systems—from algorithms and data processing,
through hardware and embedded systems, to autonomous agents and robotic platforms. This
flexibility enables students to develop individualized academic pathways while maintaining the
breadth of knowledge expected of a graduate in Al and Robotics Engineering. Module choices are

made with guidance from personal tutors to ensure academic coherence and progression.

A strong research and innovation ethos is embedded from the outset through laboratory work,
programming assignments, design projects, research seminars, and tutorials. Practical components
are integrated within lecture-based modules and reinforced through dedicated laboratory courses. At
Level 4, all students undertake an independent graduation project, which may involve software
development, data analysis, hardware implementation, simulation, or experimental research in

artificial intelligence or robotics.

Academic tutorials are conducted during Levels 1 and 2 with the same academic tutor, who also serves
as the student’s personal tutor, ensuring continuity of academic guidance and skills development.
These tutorials include structured workshops focusing on essential engineering skills such as technical
writing, research methods, teamwork, and professional presentation, followed by assessed activities

within a subject-specific context.

The programme also offers opportunities for industrial training and international study, subject to
availability. Individual student needs and career goals are discussed with academic advisors and
accommodated wherever possible, supporting graduates in preparing for professional practice,

postgraduate study, or innovation-driven careers in Al and robotics.
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3. Program Goals

1. Providing Outstanding Educational Programs: Offering high-quality educational programs in the
fields of artificial intelligence and robotics is a primary objective. The department aims to train and
equip students with advanced technical skills and in-depth knowledge in areas such as machine
learning, control robotics, and the applications of artificial intelligence in everyday life.

2. Research and Development: The department strives to be a leading center for research and
development in the fields of artificial intelligence and robotics. This includes developing new
technologies, improving Al performance, and applying intelligent robotics in various fields such as
medicine, industry, and services.

4. Fostering Industrial and Academic Collaboration: The department aims to build strong partnerships
with local and international industrial and academic companies and institutions. This is to exchange



knowledge, develop joint projects, and provide training and employment opportunities for
students and graduates.

. Developing Practical Applications: The department seeks to develop practical applications that
utilize artificial intelligence and robotics technologies to solve modern challenges in various fields.
These applications may include intelligent robots for self-service, medical diagnostics, smart
transportation, smart agriculture, and more.

. Promoting Awareness and Contributing to Society: The department strives to raise awareness of
the importance of technology in society and educate the public about new technologies. It also
aims to foster community engagement by organizing awareness events, workshops, and service
projects that utilize technology to benefit the community.

. Developing National Capabilities: Developing human and technical capabilities in the fields of
artificial intelligence and robotics is a primary objective. The department aims to qualify national
talent and cultivate the skills necessary to contribute to technological advancement and the

development of the knowledge economy.
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8. Student Learning Qutcomes

Outcome 1

Engineering Knowledge

Graduates will be able to apply knowledge of mathematics, computer science, electronics, and
engineering principles to analyze and solve complex problems in artificial intelligence and robotics

systems.

Outcome 2

Problem Analysis

Graduates will be able to identify, formulate, and analyze complex engineering problems involving
intelligent algorithms, autonomous systems, and robotic platforms using appropriate analytical and

computational methods.



Outcome 3

System Design

Graduates will be able to design and implement Al-based and robotic systems that meet specified
technical, functional, safety, and societal constraints, including ethical and sustainability

considerations.

Outcome 4
Experimentation and Data Analysis
Graduates will be able to design and conduct experiments, collect and analyze data, and interpret

results related to machine learning models, control systems, sensors, and robotic performance.

Outcome 5

Modern Engineering Tools

Graduates will be able to select and use modern engineering tools, programming environments,
simulation platforms, and hardware systems necessary for developing and testing Al and robotic

applications.

Outcome 6
Communication Skills
Graduates will be able to communicate effectively, both orally and in writing, technical information,

design outcomes, and research findings related to Al and robotics to diverse audiences.

Outcome 7

Ethics and Professional Responsibility

Graduates will be able to recognize ethical, legal, and professional responsibilities in artificial
intelligence and robotics engineering, and evaluate the societal impacts of intelligent and

autonomous systems.

Outcome 8
Teamwork and Leadership
Graduates will be able to function effectively as a member or leader of multidisciplinary teams to

plan, develop, and deliver Al and robotic engineering projects.

Outcome 9
Lifelong Learning
Graduates will be able to acquire and apply new knowledge as needed, using appropriate learning

strategies, to adapt to rapid advancements in artificial intelligence, robotics, and related technologies.



9. Academic Staff

Program Manager:
Zaid Al-Shammari | Ph.D in Radio Communication Systems | Lecturer

Email: zaid.shaker.elc@kus.edu.iq

Mohammed Kadhom| Ph.D. in Chemical engineering| Assistant Professor

Email: Kadhom@kus.edu.ig

Maad Abdullah Hussein| Ph.D in Environmental Engineering | Assistant Professor

Email: maad@kus.edu.ig

Ahmed Adnan Hadi | Ph.D. in Network Security | Lecturer
Email: a.algbory@kus.edu.ig

Aws Khalid Ibrahim | Ph.D in production engineering | Lecturer

Email: aws.khalid@kus.edu.ig

Tabark Abd Hussein | Ph.D In Mechanical Engineering | Assistant Lecturer
Email: tabark.abd89@gmail.com

Osama Mohammed Noori | MSc. In Computer Science | Assistant Lecturer
Email: 0sama20111989@kus.edu.iq

Jinan Abdulhasan Hamzah| MSc. In Mechanical Engineering | Assistant Lecturer

Email: jnamzah@kus.edu.iq

Dalal Jumaah lbraheem| MSc. in Electromechanical Engineering | Assistant Lecturer

Email: dalal.jumaah@kus.edu.iq

Tuga Noori Saadoon| MSc. In Energy Engineering| Assistant Lecturer

Email: tugam.sceng@kus.edu.iq

Mohammed Wajeeh Abdulsattar | MSc. In Energy Engineering | Assistant Lecturer

Email: mohammed.Wajeeh@kus.edu.ig

Lina Lutfi Rasheed | MSc. In Electromechanical engineering | Assistant Lecturer

Email: eng.linalutfi@kus.edu.ig

Marwa Asaad Khaled | MSc. in Laser Applications of Communication | Assistant Lecturer
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Email: marwa asaad@kus.edu.iqg

Hala Fouad Essa| MSc. In Mathematics | Assistant Lecturer
Email: hala.fouad89@kus.edu.ig

Layth Majid Jalil | MSc. In Mechanical Engineering| Assistant Lecturer
Email: laythmajid@kus.edu.iq

Qudes Mohammed Bager Mahdi | MSc. In Electronic and Communication | Assistant Lecturer

Email: Qudesmb@kus.edu.iq

10. Credits, Grading and GPA

Credits

Al-karkh University of Science is following the Bologna Process with the European Credit Transfer
System (ECTS) credit system. The total degree program number of ECTS is 240, 30 ECTS per semester.
1 ECTS is equivalent to 25 hrs student workload, including structured and unstructured workload.
Grading

Before the evaluation, the results are divided into two subgroups: pass and fail. Therefore, the results

are independent of the students who failed a course. The grading system is defined as follows:

GRADING SCHEME

Ol alaxe

Group Grade el Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance
Success B - Very Good [SESRVES 80 -89 Above average with some errors
Group C- Good NVES 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings

E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX — Fail Ao laadl Uud - el (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required
Note:

Number Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Calculation of the Cumulative Grade Point Average (CGPA)

10
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1. The CGPA s calculated by the summation of each module score multiplied by its ECTS,

all are divided by the program total ECTS.

CGPA of a 4-year B.Sc. degree:

CGPA =[ (1st ™odule score x ECTS) + (2nd Module score x ECTS) + ......] / 240
11. Curriculum/Modules
Semester1 | 30 ECTS | 1ECTS =25 hrs
Code Module SSWL | USSWL ECTS Type Pre-request
KUS11001 Mathematics 63 62 5.00 B
KUS11002 [ Fundamentals of computer science 48 27 3.00 B
KUS11003 | Democracy and Human Rights 33 17 2.00 B
CEN11004 | Engineering Drawing 48 77 5.00 C
CEN11005 | Physics 63 62 5.00 B
AIR11006 Engineering Mechanics 63 62 5.00 B
AIR11007 Discrete logic 63 62 5.00 C
Semester2 | 30 ECTS | 1ECTS =25 hrs
Code Module SSWL | USSWL ECTS Type Pre-request
AIR12008 Fundamentals of Engineering 63 87 6.00 B
Mathematics
AIR12009 Data Structures and Algorithms 63 87 6.00 B
KUS12010 | Arabic Language 33 17 2.00 B
KUS12011 | English Language 33 17 2.00 B
AIR12012 Chemistry 63 37 4.00 B
AIR12013 Workshop 48 27 3.00 S
AIR12014 Electrical Circuits 78 97 7.00 C

11




12. Contact

Program Manager:
Zaid Al-Shammari | Ph.D in Radio Communication Systems | Lecturer

Email: zaid.shaker.elc@kus.edu.iq

Program Coordinator:
Osama Mohammed Noori] MSc. In Computer Science | Assistant Lecturer

Email: osama20111989@kus.edu.iq
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1. Overview

This catalogue is about the courses (modules) given by the Artificial Intelligence and Robotics
Engineering program to gain the Bachelor of Science degree. The program delivers 52 Modules with
(6000) total student workload hours and 240 total ECTS. The module delivery is based on the Bologna
Process.
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2. Undergraduate Courses 2025-2026

Module 1
Code Course/Module Title ECTS Semester
KUS11001 Mathematics 5 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 62

Description

This course provides students with a comprehensive introduction to integral calculus, focusing on both
theoretical understanding and practical application. It establishes a solid foundation in the principles and
methods of integration, enabling students to compute indefinite and definite integrals of a wide range of
functions. Advanced integration techniques are introduced and explored through illustrative examples
that demonstrate their relevance in solving real-world problems. The course emphasizes the development
of logical and analytical reasoning skills, fostering a systematic and accurate approach to mathematical
problem solving. Applications of integration in geometry, physics, and related fields are examined to
reinforce conceptual understanding and practical relevance. By promoting clarity, precision, and
structured computation, the course prepares students for advanced studies that require calculus-based
analysis and mathematical modeling.




Module 2

Code Course/Module Title ECTS Semester
KUS11002 Fundamentals of computer 3 1
science
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 2 48 27

Description

This course introduces students to the fundamental concepts of computer science, providing a
comprehensive overview of computer systems and their practical use. It covers the basic components of
computers, including hardware, software, and data representation, along with an introduction to operating
systems and graphical user interfaces. The course develops essential digital literacy skills through hands-
on experience with word processing, spreadsheet, and presentation software. Students are also introduced
to the fundamentals of the Internet, web browsing, and electronic communication, as well as modern
concepts of cloud computing and digital collaboration tools. In addition, the course provides an
introductory foundation in programming using the Python language, enabling students to develop basic
problem-solving skills and computational thinking required for further studies in computing and
engineering.

Module 3
Code Course/Module Title ECTS Semester
KUS11003 Democracy and Human Rights 2 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 - 33 17

Description

This course introduces students to the concept of human rights and their fundamental nature, with an
emphasis on understanding their philosophical, legal, and social foundations. It examines the historical
development of human rights across different eras and civilizations, highlighting the distinction between
human rights and other forms of rights. The course explores human rights as reflected in divine religions
and analyzes their influence on societies and social values. It also examines the recognition of human
rights within international conventions, treaties, and agreements, as well as the role of national legislation
in their protection and enforcement. In addition, the course addresses the emergence and role of non-
governmental organizations in promoting and defending human rights. The course further introduces the
concepts of democracy, freedoms and their various forms, and citizenship as reflected in different legal
and legislative systems, aiming to promote civic awareness and responsible participation in society.




Module 4

Code Course/Module Title ECTS Semester
CEN11004 Engineering Drawing 5 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 2 48 77

Description

The module aims to develop students’ ability to communicate technical ideas through graphical
representation. It covers the fundamentals of engineering drawing, use of instruments, geometric
constructions, orthographic and isometric projections, sectional views, and dimensioning. Students will
learn to interpret and create machine and assembly drawings following BIS/ISO standards and gain
introductory skills in computer-aided drafting (CAD). The course enhances visualization, accuracy, and

understanding of engineering components and systems.

Module 5
Code Course/Module Title ECTS Semester
CEN11005 Physics 5 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 62

Description

This course provides an introduction to the fundamental concepts and core branches of physics,
emphasizing physical quantities, units, vectors, and the nature of electric charge, fields, and forces. It
examines the structure of atoms, types of matter, and the behavior of electric charge, with particular focus
on Coulomb’s law, electric dipoles, and electric potential energy. The course develops a solid
understanding of basic electrical principles, including Ohm’s law, resistance, capacitance, inductance,
and the behavior of alternating current (AC) circuits. In addition, it introduces the physics of
semiconductors, covering atomic configuration, charge carriers, doping processes, and the distinction
between intrinsic and extrinsic materials. The formation and operation of PN junctions and
semiconductor diodes under forward and reverse bias conditions are also discussed, providing students
with essential knowledge for further studies in electronics and engineering applications.

Module 6
Code Course/Module Title ECTS Semester
AIR11006 Engineering Mechanics 5 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 62
Description




This course introduces the fundamental laws and principles governing static and dynamic systems in
engineering. It develops students’ ability to analyze and resolve force systems in two and three
dimensions using vector methods and Newton’s laws of motion. Emphasis is placed on the construction
and application of free-body diagrams for the analysis of equilibrium problems and the understanding of
frictional forces and their practical engineering applications. The course also introduces the principles of
work and energy, including the concept of virtual work, as a foundation for solving mechanical systems.
In addition, the study of particle kinematics and kinetics provides a basis for understanding dynamics.
Through systematic problem-solving and analytical reasoning, the course prepares students to apply
theoretical mechanics concepts to real-world engineering situations.

Module 7
Code Course/Module Title ECTS Semester
AIR11007 Discrete logic 5 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 62 63

Description

This course introduces students to the fundamental principles and applications of digital electronics as a
foundation for computing, artificial intelligence, and robotic systems. It provides a solid understanding
of number systems, logic circuits, and digital components commonly used in control, embedded, and
intelligent applications. Students develop the ability to analyze, design, and implement digital systems
that interface with sensors, actuators, and microcontrollers. The course emphasizes the effective use of
Boolean algebra, Karnaugh maps, and logic simplification techniques in digital system design. Through
the study of combinational and sequential logic circuits, students gain practical skills in designing,
testing, and evaluating digital systems. In addition, the course enhances logical reasoning, abstraction,
and problem-solving abilities, while encouraging the integration of digital logic concepts into broader
areas of automation, computing, and artificial intelligence.

Module 8
Code Course/Module Title ECTS Semester
AIR12008 Fundamentals of Engineering 6 2
Mathematics
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87

Description

This module introduces the mathematical concepts essential for engineering studies. Students develop
skills in algebra, trigonometry, calculus, matrices, and differential equations. The course emphasizes
analytical thinking and mathematical modelling to solve engineering problems. Practical applications are
incorporated to demonstrate the relevance of mathematics in engineering disciplines. Upon completion,
students will possess the quantitative foundation required for advanced engineering courses.




Module 9

Code Course/Module Title ECTS Semester
AIR12009 Data Structures and 6 2
Algorithms
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87

Description

This module provides an introduction to the fundamental principles of data organisation and algorithm
design. Students learn about arrays, linked lists, stacks, queues, trees, graphs, and sorting and searching
techniques. The course focuses on algorithm efficiency, problem-solving strategies, and computational
complexity. Practical programming exercises reinforce theoretical concepts and improve coding skills.
By the end of the module, students will be able to design efficient solutions to computational problems.

Module 10
Code Course/Module Title ECTS Semester
KUS12010 Arabic Language 2 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 - 33 17

Description
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Module 11
Code Course/Module Title ECTS Semester
KUS12011 English Language 2 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 - 33 17

Description




This module develops students' English language proficiency with an emphasis on engineering and
scientific communication. It strengthens reading, writing, listening, and speaking skills required for
academic success. Students practice technical vocabulary, report writing, presentations, and professional
correspondence. The course also enhances comprehension of engineering literature and international
standards. By the end of the module, students will be able to communicate effectively in global academic
and professional settings.

Module 12
Code Course/Module Title ECTS Semester
AIR12012 Chemistry 4 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 37
Description

This module introduces the fundamental principles of chemistry relevant to engineering applications.
Students study atomic structure, chemical bonding, reactions, thermodynamics, materials, and
corrosion processes. Laboratory activities reinforce theoretical concepts through practical
experimentation and scientific observation. The course highlights the role of chemistry in material
selection, manufacturing, and environmental sustainability. Successful completion provides a solid
scientific foundation for engineering studies.

Module 13
Code Course/Module Title ECTS Semester
AIR12013 Workshops 3 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
- 3 48 27

Description

This module provides hands-on training in engineering workshop practices and safe working
procedures. Students gain practical experience with common hand tools, measuring instruments,
machining operations, fabrication techniques, and basic manufacturing processes. Emphasis is placed
on workplace safety, precision, quality control, and teamwork. Practical exercises help students develop
technical competence and problem-solving abilities. By the end of the module, students will have the
practical skills necessary for laboratory and engineering workshop environments.




Module 14

Code Course/Module Title ECTS Semester
AIR12014 Electrical Circuits 7 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 3 78 97

Description

This module introduces the fundamental concepts of electrical circuit analysis and design. Students
study voltage, current, resistance, power, Ohm's Law, Kirchhoff's Laws, and basic AC and DC circuit
behaviour. Practical laboratory sessions develop skills in circuit construction, measurement, and
troubleshooting using standard electrical instruments. The course establishes the theoretical and
practical foundation required for advanced electrical and electronic engineering subjects. Upon
completion, students will be able to analyse and interpret basic electrical circuits confidently.

Contact

Program Manager:

Zaid Al-Shammari | Ph.D in Radio Communication Systems | Lecturer

Email: zaid.shaker.elc@kus.edu.iq

Program Coordinator:

Osama Mohammed Noori] MSc. In Computer Science | Assistant Lecturer
Email: osama20111989@kus.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
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1. Tointroduce the fundamental laws and principles governing static and
dynamic systems in engineering.
2. To develop the ability to analyze and resolve force systems in two and
three dimensions.
3. Toenable students to apply Newton’s laws and vector methods to solve
mechanical problems.
Module Aims 4. Toteach the construction and use of free-body diagrams for equilibrium
. T analysis.
oyl Boledl Lol . _ o . o
5. To provide understanding of frictional forces and their engineering
applications.
6. To introduce the principles of work and energy through the concept of
virtual work.
7. To lay the foundation for dynamics through the study of particle
kinematics and kinetics.
8. To enhance students’ analytical reasoning, problem-solving, and
application of theoretical mechanics to real-world engineering contexts.
1. Define the basic concepts of mechanics, including force, mass, and
motion, and distinguish between scalars and vectors.
2. Apply Newton’s laws of motion to model and solve static and dynamic
problems.
3. Analyze two-dimensional and three-dimensional force systems and
. determine their resultants.
B LRI 4. Draw and interpret free-body diagrams for particles and rigid bodies in
Outcomes S
equilibrium.
5. Apply equilibrium equations to two- and three-dimensional structures
and mechanical systems.
olel) elatll Olory5ee . . . . L
ly 6. Explain and compute the effects of friction in engineering applications.
) 7. Understand and apply the principle of virtual work for equilibrium
analysis.
8. Describe particle motion in terms of displacement, velocity, and
acceleration, and apply kinetic equations of motion.
9. Demonstrate the ability to solve engineering problems systematically

using vector and analytical approaches.

Indicative Contents
daliny Y wlgisea]|

Introduction to Statics

Covers fundamental mechanics concepts, including force, mass, weight, particle
systems, and rigid bodies. Introduces scalar and vector quantities, vector addition,




and Newton’s laws of motion. Students also learn about the law of gravitation and
standard units used in mechanics. [6 hrs]

Two-Dimensional Force Systems

Students analyze planar force systems through vector components, moments, and
couples. Emphasis is placed on the use of the parallelogram law, rectangular
components, and calculation of resultants. Practical examples illustrate the use of
equilibrium and resultant forces in 2D systems. [8 hrs]

Three-Dimensional Force Systems

Extends force analysis into three-dimensional space. Students learn to resolve and
combine forces, compute moments and couples, and determine resultants using
vector algebra. Applications include real-world structures and mechanical assemblies
in 3D. [8 hrs]

Equilibrium in Two and Three Dimensions

Focuses on equilibrium conditions for particles and rigid bodies. Students learn to
isolate systems using free-body diagrams and apply equilibrium equations (XF =0, M
=0) in both 2D and 3D contexts. Engineering examples include frames, machines, and
trusses. [10 hrs]

Friction Phenomena

Introduces the concept of friction, its physical basis, and types (static, kinetic, rolling).
Students study dry friction and its applications in mechanical design such as wedges,
belts, and screw systems. [6 hrs]

Principle of Virtual Work

Students explore the principle of work and energy, including the work done by a
force or couple and the conditions for equilibrium based on virtual work. This
provides a conceptual bridge between statics and dynamics. [6 hrs]

Introduction to Dynamics

Introduces kinematics of particles — displacement, velocity, and acceleration — and
their vector representation. Covers rectilinear motion and the relationship between
motion and applied forces. [6 hrs]

Kinetics of Particles

Students apply Newton’s second law to particle motion, relating force, mass, and
acceleration. Real-life problems are solved involving linear motion, variable forces,
and momentum. [6 hrs]

Review and Final Exam Preparation

A comprehensive review of all topics. Students consolidate knowledge of statics and
dynamics through problem-solving and discussion of integrated engineering
examples. [6 hrs]




Learning and Teaching Strategies
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Strategies

Lectures: Interactive lectures will provide theoretical knowledge on
engineering mechanics concepts, techniques, and applications.

Tutorial Sessions: Hands-on laboratory sessions will allow students to
practice and develop skills in engineering mechanics (statics and dynamics).
Case Studies: Analysis of real-world examples and case studies will help
students understand the practical applications of engineering mechanics.
Independent Research Projects: Students will be encouraged to undertake
independent research projects using engineering techniques to gain practical
experience and develop research skills.

Group Discussions: Group discussions and peer-to-peer learning will foster
collaboration and deeper understanding of statics and dynamics concepts.
Assessments: including quizzes, laboratory reports, and a final examination,
will evaluate students' understanding of theoretical knowledge and their
ability to apply engineering mechanics methods.

Student Workload (SWL)
llall il el Jasl)

Structured SWL (h/sem)

Structured SWL (h/w)
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Module Evaluation
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Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO #1- #6 and #7-#10
Formative Assignments 1 10% (10) 11 LO #6 and #10
assessment Projects / Lab. 1 10% (10) 12 All
Report 1 10% (10) 7 All
Summative Midterm Exam 2hr 10% (10) LO #1 - #7
assessment Final Exam 3hr 50% (50) All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S ol © sy G\.@_}.A\
Material Covered
Introduction to statics
Week1 |« Mechanics, Basic Concepts, Scalars and Vectors.
* Newton's Laws, Units, and Law of Gravitation.
week2 | Two-dimensional force systems
 Rectangular Components of 2D forces
week3 | Two-dimensional force systems
* Moment and Couple
weeka | T'wo-dimensional force systems
 Resultants of 2D forces
weeks | Three-dimensional force systems
* Rectangular Components of 3D forces
weeke | Three-dimensional force systems
* Moment and Couple
. Three-dimensional force systems
* Resultants of 3D forces
Week8 | Class Discussions and Mid-term exam
Equilibrium in Two Dimensions
Week9 | « System Isolation and the Free-Body Diagram of 2D systems
* Equilibrium Conditions
[ ]




Week 10

Equilibrium in Three Dimensions
* Free-Body Diagram of 3D systems

* Equilibrium Conditions

Week 11

Friction Phenomena
* Types of friction.
* Dry friction.

Week 12

Virtual Work
* Work of a force and a couple.
* Equilibrium conditions in terms of virtual work.

Week 13

Introduction to Dynamics
* Kinematics of particles.
* Rectilinear motion (velocity and acceleration).

Week 14

Kinetics of Particles

* Equation of motion
* Rectilinear motion (force and mass)

Week 15

Review and Final Exam Preparation
* Comprehensive course review and revision.

Delivery Plan (Weekly Tutorial Syllabus)

Material Covered

Week 1

Introduction to statics
* Description of Mechanics, Basic Concepts, Scalars and Vectors.
» practice of Newton's Laws, Units, and Law of Gravitation.

Week 2

Two-dimensional force systems
* Problems in Rectangular Components of 2D forces

Week 3

Two-dimensional force systems
* Tutorial in Moment and Couple

Week 4

Two-dimensional force systems
* Problems in Resultants of 2D forces

Week 5

Three-dimensional force systems




* Tutorial in Rectangular Components of 3D forces

Three-dimensional force systems

Week 6 :
* Problems in Moment and Couple

T Three-dimensional force systems
* Tutorial in Resultants of 3D forces

Week8 | (Class Discussions and Mid-term exam
Equilibrium in Two Dimensions

Week9 | « Practice of the Free-Body Diagram of 2D systems
* Solving problems about Equilibrium Conditions
Equilibrium in Three Dimensions

Week10 | .« practice of the Free-Body Diagram of 3D systems
* Solving problems about Equilibrium Conditions
Friction Phenomena

Week 11 . . ..
* problems in case studies of friction .
Virtual Work

Week 12 | * Practice Work of a force and a couple.
* Solving problems in Equilibrium conditions for virtual work.
Introduction to Dynamics

Week 13 | * Description of Kinematics of particles.
* Tutorial in Rectilinear motion (velocity and acceleration).
Kinetics of Particles

Week 14 : : :

& * Interpretation of Equation of motion

» Tutorial in Rectilinear motion (force and mass)
Review and Final Exam Preparation

Week 15

* Comprehensive course review and revision.




Learning and Teaching Resources
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Available in the

Text Library?
1. James L. Meriam , L. G. Kraige , J. N.
Bolton, 2016 . Engineering Mechanics:
Statics, 8™ ed. John Wiley & Sons
Required Texts Singapore Pte. Ltd. yes

2. James L. Meriam , L. G. Kraige , J. N.

Bolton, 2015 . Engineering Mechanics:

Dynamics, 8 ed. John Wiley & Sons.

Recommended Texts

1. Russell Hibbeler, 2015. Engineering
Mechanics: Statics & Dynamics 14" ed.

https://www.engineer4free.com/statics.html

Websites https://www.engineer4free.com/dynamics.html
Grading Scheme
Gilaall ladads

Group Grade BERt:3i] Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good I du 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good BVES 70-79 Sound work with notable errors

D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsde 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=James+L.+Meriam&text=James+L.+Meriam&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=L.+G.+Kraige&text=L.+G.+Kraige&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=J.+N.+Bolton&text=J.+N.+Bolton&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=J.+N.+Bolton&text=J.+N.+Bolton&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=James+L.+Meriam&text=James+L.+Meriam&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=L.+G.+Kraige&text=L.+G.+Kraige&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=J.+N.+Bolton&text=J.+N.+Bolton&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=J.+N.+Bolton&text=J.+N.+Bolton&sort=relevancerank&search-alias=books
https://www.amazon.com/Russell-Hibbeler/e/B00459SAJ0/ref=dp_byline_cont_book_1
https://www.engineer4free.com/statics.html
https://www.engineer4free.com/dynamics.html
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Module Aims, Learning Outcomes and Indicative Contents
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This module aims to :

1.

To introduce students to the fundamental principles of digital systems and
their applications.

2. To distinguish between analog and digital signals and understand the
advantages of digital systems.
. 3. To develop proficiency in number systems, binary arithmetic, and data
Module Aims .
representation.
ol yd) BLal! Olun] 4. To teach the design and simplification of logic circuits using Boolean algebra
and Karnaugh maps.
5. To explain combinational logic circuits and their real-world applications.
6. To introduce sequential logic circuits, including flip-flops, counters, and
registers.
7. To enhance problem-solving and design skills for digital systems in Al, robotics,
and automation.
8. To prepare students for advanced courses in digital electronics, computer
architecture, and embedded systems.
1. Explain the difference between analog and digital signals and describe the role
of digital systems in modern engineering.
2. Convert numbers between binary, octal, decimal, and hexadecimal systems,
and perform binary arithmetic operations.
3. Construct and interpret truth tables for basic and complex logic gates.
4. Apply Boolean algebra laws and theorems to simplify logic expressions and
Module Learning circuits.
Outcomes 5. Use Karnaugh maps to minimize logic functions and design optimized circuits.
6. Design basic combinational logic circuits, including adders, subtractors,
multiplexers, demultiplexers, encoders, and decoders.
3ol PJ,,‘;Jl Ol 7. Explain the principles of sequential circuits, including latches, flip-flops, and
Gy | memory elements.
8. Design counters, registers, and sequential systems using flip-flops and timing
diagrams.
9. Apply digital logic concepts to real-world problems in robotics, Al, and
automated control systems.
10. Demonstrate systematic problem-solving and circuit design skills in digital logic

projects.

Indicative Contents
dalin Yl wlgiseal!

Introduction to Digital and Analog Systems

This section covers the basic distinction between analog and digital signals, their

advantages and limitations, and practical applications in Al and robotics. Students

explore how digital systems form the backbone of modern computational and control

technologies. [5 hrs]




Number Systems and Binary Arithmetic

Students study binary, octal, decimal, and hexadecimal systems, including number
conversions and binary arithmetic operations. Exercises emphasize accuracy in
representation and computation, preparing students for circuit design and digital data
manipulation. [8 hrs]

Logic Gates and Truth Tables

This section introduces the basic logic gates (AND, OR, NOT, NAND, NOR, XOR, XNOR),
their symbols, truth tables, and practical applications. Students learn to represent
logical functions using gates and analyze simple logic circuits. [8 hrs]

Boolean Algebra and Karnaugh Map Simplification

Students learn Boolean algebra laws and theorems to simplify expressions. Karnaugh
maps are used to minimize logic functions efficiently, enabling optimized circuit design
for real-world engineering problems. [10 hrs]

Combinational Logic Circuits

Topics include the design of half and full adders, subtractors, multiplexers,
demultiplexers, encoders, and decoders. Students practice constructing combinational
circuits for practical applications in Al, robotics, and automated systems. [12 hrs]

Sequential Logic Circuits

Introduction to sequential logic, including memory concepts, latches, flip-flops (SR, JK,
D, T), edge-triggering, and clock behavior. Students learn to design counters, registers,
and sequence-generating circuits using flip-flops and timing diagrams. [15 hrs]

Applications of Combinational and Sequential Logic

This section focuses on implementing control logic and decision-making circuits in
robotics and automation. Case studies demonstrate how digital logic solves real-world
engineering problems, bridging theory and practice. [12 hrs]

Revision and Problem-Solving

Comprehensive exercises cover all topics, reinforcing problem-solving, circuit design,
and analytical reasoning. Students consolidate their knowledge and prepare for exams
and project applications. [17 hrs]




Learning and Teaching Strategies
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Interactive Lectures: Provide theoretical knowledge on core concepts
such as number systems, Boolean algebra, and the operation of
combinational and sequential logic circuits.

Hands-on Laboratory Sessions: Allow students to build and test logic
circuits using hardware (like breadboards and ICs) or simulation
software (e.g., Logisim). This develops practical skills in circuit
implementation, analysis, and troubleshooting.

Problem-Solving Exercises: Focus on applying Boolean algebra and
Karnaugh maps to simplify logic expressions and design optimized

Strategies circuits.
Case Studies and Applications: Analyze real-world examples of how
digital logic is used in robotics, Al, and automated control systems,
bridging theory and practice.
Group Discussions and Collaborative Projects: Encourage teamwork in
designing and implementing digital logic projects, fostering a deeper
understanding and shared problem-solving skills.

. Assessments: Use quizzes, assignments, lab reports, a mid-term exam,
and a final exam to evaluate students' understanding of theoretical
concepts and their ability to apply design techniques.

Student Workload (SWL)

ClUall ol jall Jasl)
Structured SWL (h/sem) e Structured SWL (h/w) .
drad)l I Clall plaiiall oyl ol Lo sl el adzsiall il 5 Jaall
Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) .
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Total SWL (h/sem)

125
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Module Evaluation
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Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 2 10% (10) 5and 10 LO #1- #5 and #6-#10
Formative Assignments 2 10% (10) Continuous | LO #5 and #10
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 All
Summative Midterm Exam 2 hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o gl mleiall

Material Covered

Week 1

Introduction to Digital and Analog Systems
» Difference between analog and digital signals.
* Role of digital systems in Al and robotics.

Week 2

Number Systems and Binary Arithmetic
* Binary, octal, decimal, and hexadecimal systems.
» Number conversions and binary operations.

Week 3

Logic Gates and Truth Tables
* Basic logic operations (AND, OR, NOT, NAND, NOR, XOR, XNOR).
» Circuit representation and practical examples.

Week 4

Boolean Algebra
» Laws and theorems of Boolean algebra.
* Simplifying digital circuits using Boolean expressions.

Week 5

Karnaugh Map (K-Map) Simplification
* Logic function minimization using K-Maps.
* Designing optimized logic circuits.

Week 6

Combinational Logic Circuits — Part 1
» Half and full adders, subtractors.
*Basic combinational circuit design.

Week 7

Mid-term Exam

Week 8

Combinational Logic Circuits — Part 2
» Multiplexers, demultiplexers, encoders, and decoders.




Practical Applications of Combinational Logic
* Designing control and decision circuits.
* Real-world examples in robotics and Al.

Week 9

Introduction to Sequential Logic Circuits
* Basic concepts of memory and timing.
* Introduction to latches and flip-flops.

Week 11

Flip-Flop Types and Applications
* SR, JK, D, and T flip-flops.
* Edge-triggering and clock behavior.

Week 12

Sequential Circuits Design
* Using flip-flops to design counters and registers.
* Timing diagrams and sequence generation.

Week 13

Counters and Shift Registers
 Asynchronous and synchronous counters.
« Shift register operation and applications.

Week 14

Sequential Circuits — Applications
 Implementing control logic using sequential circuits.
* Case studies in robotics and automation.

Week 15

Review and Final Exam Preparation
» Comprehensive course review and practical revision.




Delivery Plan (Weekly Lab. Syllabus)
il e sl zlgial

Material Covered

Introduction to the Digital Laboratory

boiEEl Familiarization with lab equipment (breadboard, power supply, logic
probes); safety instructions and introduction to digital signals.
« Number Systems and Logic Levels
Week 2 Practice binary-to-decimal conversion and verify digital HIGH/LOW
levels using simple LED circuits.
o Logic Gates — Basic Operations
BaEELE Build and test basic logic gates (AND, OR, NOT, NAND, NOR) using
ICs; verify truth tables.
Week 4 « Logic Gates — Combined Circuits Construct compound logic expressions;
analyze and test outputs using logic probes or simulation.
« Boolean Algebra and Simplification
Week 5 Apply Boolean simplification on given circuits and implement simplified
versions using hardware or simulation software (e.g., Logisim).
« Karnaugh Map Practice
iRl Simplify logic functions using K-map methods and compare complexity
before and after reduction.
e Midterm Lab Evaluation
Week 7 Assessment on experiments from Weeks 1-6 (circuit building, analysis,
and documentation).
o Combinational Logic Circuits — Adders/Subtractors
Week 8 Design and implement half adder and full adder/subtractor circuits; verify
functionality.
o Combinational Circuits —- MUX and DEMUX
bifEie Build multiplexer and demultiplexer circuits and explore their data-
routing applications.
« Encoders and Decoders
Lol Construct simple encoder and decoder circuits and test their operation
using binary inputs.
« Introduction to Sequential Logic
Week 11 Observe latch and flip-flop behavior using LEDs; understand SR, D, and
JK flip-flops.
o Flip-Flop Timing and Triggering
Week 12 Explore clock signals and triggering (edge vs. level); measure response

using oscilloscopes or simulation.




Week 13

Counters
Design and test asynchronous and synchronous counters using flip-flops
or IC counters.

Week 14

Shift Registers
Implement and test serial-in/serial-out and parallel-in/parallel-out shift
registers.

Week 15 .

Final Lab Assessment and Demonstration

Learning and Teaching Resources
u,u_.g)ﬂ\} eﬂaﬂ\ JJLAA

Available in the
Text
Library?

Required Texts

1. Floyd, T.L., 2011. Digital fundamentals,

10/e. Pearson Education India.

yes

Recommended Texts

1. Shiva, S.G. ed., 2018. Introduction to logic
design. CRC Press.FLOYD, Thomas L.,
and David BUCHLA.

2. Nixon, M.S., 2015. Digital Electronics: A

Primer-Introductory Logic Circuit Design
(Vol. 1). World Scientific Publishing
Company.

yes

Websites

https://www.geeksforgeeks.org/digital-electronics-logic-

design-tutorials/



https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/
https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/

Grading Scheme

Gilaall ladads

Group Grade el Marks (%) | Definition

A - Excellent Sl 90-100 Outstanding Performance

B - Very Good (BESNVES 80 - 89 Above average with some errors
(S:;felsgoc)iroup C - Good SVES 70-79 Sound work with notable errors

D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgato 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
40La Y iy sinall g alail] il g Al Hall salall Calaal

Module Objectives
Al sald) Calaal

1.

Introduce the fundamental concepts of electrical circuits, including
current, voltage, basic circuit elements, and the passive sign convention.
Develop the ability to analyze DC circuits using Ohm’s Law and
Kirchhoff’s Laws, and to simplify circuits through network reduction and
series—parallel resistor combinations.

Understand time-varying signals in AC circuits and calculate important
parameters such as average and RMS values.

Explain the behavior of energy storage elements, including capacitors
and inductors, and analyze steady-state sinusoidal AC circuits.

Analyze RL, RC, and RLC circuits in both time and frequency domains,
including resonance, Q-factor, and frequency response using Bode plots.
Apply circuit analysis techniques such as Thevenin’s Theorem, current
and voltage division, and Maximum Power Transfer Theorem, while
understanding power dissipation and basic protection methods in

electrical circuits.

Module Learning

Outcomes
o) jall salall aladl) s Haa

Explain the basic concepts of electrical circuits including current, voltage, and
circuit components.

Analyze DC circuits using Ohm’s Law and Kirchhoff’s Laws.

Evaluate AC signals by calculating average and RMS values and understanding
sinusoidal steady-state behavior.

Describe the operation of capacitors and inductors as energy storage elements in
AC circuits.

Analyze RL, RC, and RLC circuits in time and frequency domains including
resonance and frequency response.

Apply circuit theorems such as Thevenin’s Theorem and Maximum Power

Transfer Theorem to evaluate circuit performance and power dissipation.




Indicative Contents
L3 Y iy siaall

DC Circuits: Fundamental definitions of current and voltage, the passive
sign convention, and basic circuit components. Methods for combining
resistors in series and parallel configurations. Application of Kirchhoff’s
Laws and Ohm’s Law in circuit analysis. Structure of electrical circuits and
techniques for network reduction. [15 hours]

AC Circuits I: Analysis of time-varying signals, including calculation of
average and RMS values. Introduction to capacitors and inductors as energy-
storing components, and basic steady-state sinusoidal analysis in AC circuits.
[20 hours]

AC Cirecuits IT: Study of RL, RC, and RLC circuits, including the frequency
response of RLC networks. Basic filter circuits such as band-pass filters,
resonance behavior, and the quality factor (Q-factor). Use of Bode plots for
frequency analysis, along with differential equations to determine circuit
behavior. Examination of time responses, including natural and step
responses, and an introduction to second-order circuits. [20 hours]

Analysis of resistive networks using voltage and current sources, including
application of Thevenin’s Theorem, current and voltage division, and
evaluation of input and output resistance. The topic also introduces the
Maximum Power Transfer Theorem, RMS values, power dissipation, and
basic protection methods such as current limiting and over-voltage

protection. [20 hours]

Learning and Teaching Strategies

alal) 5 alaill Ciliagl i

Strategies

1. Lectures: Present key concepts through structured explanations and
visual aids.

2. Discussions: Encourage interaction and exchange of ideas to clarify
concepts.

3. Practical activities: Apply theory through laboratory work, simulations,
and exercises.

4. Questions and feedback: Provide opportunities for questions and

immediate clarification.




Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) s
Jeanil) Y Il asiiall sl jal) Jaal Lo sl Ul adisiall ad 5 Jaall
Unstructured SWL (h/sem) 97 Unstructured SWL (h/w) 6

Jeaill D& Gl aliidll e sl jall Jaal

e sand Callall aliial) yue ol al) Jaal)

Total SWL (h/sem)

Jeadll P& Ul I i) el Jasd) 175
Module Evaluation
Al Hal) 3ol PRty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) rleiall

Material Covered

Week 1 Resistance, conductance, effect of temp. on the resistance value

Week 2 Ohm’s law, series connection, parallel connection, compound connection
Week 3 Voltage and current divider solved examples, Kirchhoff’s laws

Week 4 Star-delta conversion examples

Week 5 Thevenin’s theorem, maximum power transfer

Week 6 Nodal method, superposition

Week 7 Alternating voltage and current

Week 8 Frequency, period, instantaneous value of voltage and current




Week 9 Component of A.C circuit, pure resistance, pure inductance, pure capacitance

Week 10 Series A.C circuit, R,L,C in series

Week 11 | Impedance, phase angle, resonance, phase diagram

Week 12 Parallel A.C circuit, R,L,C, Admittance, power factor

Week 13 | Active, reactive, apparent power in A.C circuit

Week 14 | 3-phase circuit

Week 15 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
il e s zlgial

Material Covered

Week 1 Lab 1: DC Voltage and current Measurement
Week 2 Lab 2: Ohm’s law.
Week 3 Lab 3: Power in DC Circuit
Week 4 Lab 4: Voltage and current divider rules

Week 5&6&7 Lab 5: Kirchhoff’s laws

Week 8&9 Lab 6: Thevenin’s Theorem
Week 10&11 Lab 7: Series RLC circuit
Week 12&13&14 | Lab 8: Parallel RLC circuit

Week 15 Testing and Evaluation

Learning and Teaching Resources
U’“.'?Jﬂ\} ela_'m JJ\.;AA

Text

Available in the Library?

e Robert L. Boylestad, Introductory Circuit Analysis,

IR e 10th/11th/12th ed., Pearson Education, 2010-2019. Yes
e Charles K. Alexander and Matthew N. O. Sadiku,
Fundamentals of Electric Circuits, 5th or later ed.,
McGraw-Hill Education, 2013-2020.
::::)Smmended e William H. Hayt, Jack E. Kemmerly, and Steven M. No

Durbin, Engineering Circuit Analysis, 8th or later ed.,
McGraw-Hill Education, 2012-2019.




https://www.allaboutcircuits.com/textbook/direct-current/chpt-1/conductors-

Websites
insulators-electron-flow/
Grading Scheme

Group Grade el Marks % | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [RENRTEN 80 - 89 Above average with some errors
(Ssu‘;:(-:efgoc)iroup C - Good L 70-79 Sound work with notable errors

D - Satisfactory L sie 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 28) aid ) | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.allaboutcircuits.com/textbook/direct-current/chpt-1/conductors-insulators-electron-flow/
https://www.allaboutcircuits.com/textbook/direct-current/chpt-1/conductors-insulators-electron-flow/
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Relation with other Modules
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

QoL lgimally el 159 dnad ) B3Loll COlun]

Module Aims
Ll )l B3la)l Bl

This course discusses the fundamental concepts of engineering graphics. It
gives also an introduction to computer graphics using CAD software.
The following topics are aimed to covered:
1- Drawing conventions such as standards, line types and dimensioning.
2-  Drawing of inclined and curved surfaces.
3- Deducting the orthographic views from a pictorial.
4- Drawing full and half sections; deducting an orthographic view from
given two views.
5- Pictorial sketching (isometric and oblique).

Module Learning
Outcomes

5alol) alatll clayiee
Ll

1. Recognize the value of engineering graphics as a language of
communication.

2. Infer the nature of engineering graphics, the relationships between
2D and 3D environments.
Comprehend and deduce orthographic projections of an object.
Visualize wide variety of objects and drawing the missing views.
Comprehend and deduce section views.
Produce three dimensional drawings utilizing CAD software.
Navigate the AutoCAD user interface, including menus, toolbars, and
the drawing workspace.
8. Apply appropriate coordinate systems for accurate point placement in
drawings.
9. Apply keyboard shortcuts and command syntax to speed up drawing
operations.
10. Demonstrate printing and plotting with real examples using different
configurations.

NS W




Indicative Contents
LYl Clgiall

* Introduction to Engineering Drawing: Purpose, importance, and
applications of engineering drawing in engineering communication. [3
hrs]

* Drawing Instruments and Standards: Introduction to drawing tools,
line types, lettering, scales, and dimensioning standards. [4 hrs]

* Geometric Constructions: Basic geometric constructions, tangents,
arcs, polygons, and ellipse drawing methods. [6 hrs]

* Orthographic Projection: Principles of projection, projection planes,
first and third angle projections, and drawing multiple views. [6 hrs]

* Inclined and Curved Surfaces: Projection and representation of
inclined planes, curved surfaces, and complex shapes. [5 hrs]

* Sections and Sectional Views: Purpose of sections, full and half
sections, cutting planes, and representation of materials. [5 hrs]

* Pictorial Drawing: Isometric, oblique, and perspective sketches;
visualization of 3D objects from 2D drawings. [4 hrs]

* Dimensioning and Annotations: Dimension types, placement rules,
tolerance indication, and technical lettering. [3 hrs]

* Introduction to CAD Software (AutoCAD): Basic interface,
coordinate systems, drawing and modification commands. [4 hrs]

* CAD Drawing Applications: Creating 2D engineering drawings,
layering, scaling, and dimensioning using AutoCAD. [4 hrs]

* Printing and Plotting Techniques: Setting up layouts, plotting
views, and exporting drawings with correct scale and format. [3 hrs]

Learning and Teaching Strategies

el g o) o]

Strategies

Lectures: Explain key principles of engineering drawing supported by
visual examples and demonstrations.

Laboratory Work: Apply concepts through manual sketching and CAD-
based practical exercises.

. Demonstrations: Use live drawing sessions to illustrate projection,

sectioning, and geometric construction methods.




Assignments: Reinforce understanding through individual and group

drawing tasks.

Feedback and Review: Provide continuous feedback during labs and
assignments to enhance technical accuracy and skills.

Student Workload (SWL)
Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Jratll 35 Il el 6‘“"“\” Jodl e goal Al liial bl o
Unstructured SWL (h/sem) - Unstructured SWL (h/w) c
dradll s Ul alaiall g ww Jodl e guarl Ll il pi g0 g
Total SWL (h/sem) 125
Jadll s Il Jﬂ‘ ww Jaxdl
Module Evaluation
daul ) 33l ﬁm
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 1 10% (8) 5,10 LO#3,4,5and 6
Formative Assignments 1 10 % (2) 14 LO#3,4,56and7
assessment Projects / Lab. 15 10% (15) Continuous | All
Projects / Home. 15 10% (15) Continuous | All
Summative Midterm Exam 2hr 20 % (20) 7 LO#1-5
assessment Final Exam 3hr 40% (40) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Introduction and Instruments
Week 2 Kufic letters
Week 3 Principles of putting dimensions:
Basic dimensions, the true dimensions, extension lines, lines of dimension
Geometric construction:
Week 4 to ) . .
Draw an arc touches two intersecting lines, draw arc touches two brackets, draw an arc touches a
Week 6 straight and passes a point, draw an ellipse, draw a hexagon, draw the quinary, draw shape with eight

faces, sketching inverted arc, identify points of contact




Week 7 to Projections:
The theory of projection, the projection lines, oblique projection level, the vertical projection system,
9 multiple projections, conclusion the third projected, draw curves and oblique surfaces on the
projections
Week 10 | Isometric:
Projection by the first even angles, projection by the third even angles, draw circles on dimensional
to11l . . . . . . ..
figure, draw oblique surfaces on dimensional figure, Isometric drawing and its application
Week 12 | Sections:
t0 13 Introduction, types of sections and symmetrical sections, cutting lines, double sections, elevations
sectioned, shapes sectioned
CAD Drawing:
Introduction to AutoCAD software, control page in AutoCAD software, types of coordinate, the
Week 14 . o . . .
command line and applications, the modified commands, the help orders in drawing, the commands
to 15 circle, rectangle, offset, the command layers array, scale and aligned, the command arc with all options,
the command polyline with options , types of dimensions with application examples, the command text
and its types, preparing and printing options with examples.
Learning and Teaching Resources
o ).ﬂ‘ 9 ?L:\]\ ).JLAA
Available in the
Text
Library?
Required Texts Gl J g ) e Glgall i s pxi-]
Interpreting Engineering Drawings, Jensen, C.H. and Helsel, a2l -2
Recommended Texts )
G.D., 7th ed., Thomson Delmar Learning, 2007
Grading Scheme
Group Grade oSt Marks (%) | Definition
A - Excellent Hlial 90 - 100 Outstanding Performance
s G B - Very Good [SERVES 80 -89 Above average with some errors
(:(;:(-:efgo)roup C - Good > 70-79 Sound work with notable errors
D - Satisfactory bugia 60 - 69 Fair but with major shortcomings
E - Sufficient Jgedo 50-59 Work meets minimum criteria
Fail Group FX — Fail (d)laadl ud) sy | (45-49) More work required but credit awarded
(0-49) F - Fail sy (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Relation with other Modules
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

QoL lgimally alail 0l g dualydl 83kl CSlun]

Module Aims
EW IRV ERN[FRRTY

To introduce the fundamental concepts and branches of physics,
including physical quantities, units, vectors, and the nature of electric
charge, fields, and forces.

To explain the structure of atoms, types of matter, and the behavior of
electric charge, emphasizing Coulomb’s law, electric dipoles, and
electric potential energy.

To develop understanding of basic electrical principles, including Ohm’s
law, resistance, capacitance, inductance, and the behavior of AC circuits
.To introduce the physics of semiconductors, including atomic
configuration, carrier concentration, doping, and the distinction between
intrinsic and extrinsic materials.

To describe the formation and operation of PN junctions and
semiconductor diodes under forward and reverse bias.

Module Learning
Outcomes

3ol elall Clonyien
Al

Explain the fundamental concepts and branches of physics, including
physical quantities, units, vectors, and the nature of electric charge, fields,
and atomic structure.

Apply the principles of electric charge interactions, including charging by
induction and friction, Coulomb’s law, and electric field analysis using field
lines and dipole concepts.

Analyze basic DC and AC circuits by applying Ohm’s law and the concepts
of resistance, capacitance, and inductance, including series and parallel
connections.

Calculate inductive and capacitive reactances (XL and XC) and evaluate
circuit behavior under different electrical conditions.

Describe the atomic structure, electronic configuration, and carrier behavior
in intrinsic and extrinsic semiconductors, including the effects of doping.
Explain the formation, biasing, and characteristics of PN junctions and
semiconductor diodes, including Zener behavior and VI characteristics.
Design and test diode-based and semiconductor circuits such as rectifiers,
voltage regulators.




Indicative Contents
aliy)l ©bgixall

¢ Introduction to Physics and Physical Quantities

Branches of physics, fundamental quantities, units, and vectors. Measurement systems
and dimensional analysis. [4 hrs]

e Electric Charge and Structure of Matter

Electric charge, structure of atoms, and types of matter. Conservation of charge,
charging by induction and friction. [4 hrs]

* Electric Forces and Fields

Electric forces on uncharged objects, Coulomb’s law, and the concept of the electric
field. Electric field due to a point charge and representation using field lines. [5 hrs]

e Electric Dipoles and Potential Energy

Electric dipole concepts, forces and moments on dipoles, and electric potential energy
in electrostatic systems. [3 hrs]

¢ Current, Resistance, and Capacitance

Ohm'’s law, electrical resistance, and capacitance. Capacitors in series and parallel
connections. Introduction to RC circuits and their behavior. [8 hrs]

e Inductance and AC Circuits

Principles of inductance, inductive reactance (X;), capacitive reactance (Xc), and basic
AC circuit analysis. [8 hrs]

* Physics of Semiconductors

Atomic structure, electronic configuration, energy bands in solids, and types of
materials (conductors, insulators, semiconductors).

[5 hrs]

e Carrier Concentration and Doping

Intrinsic and extrinsic semiconductors, carrier generation and recombination, N-type
and P-type semiconductors, and doping effects. [8 hrs]

e PN Junction Theory

Formation of depletion region, junction potential, and VI characteristics under forward
and reverse bias conditions. [8 hrs]

* Semiconductor Diodes

Operating principles, actual diode characteristics, Zener region, and temperature
effects. [11 hrs]

¢ Diode Applications

Load-line analysis, rectifier circuits (half-wave and full-wave). [8 hrs]

¢ Laboratory Applications

Practical experiments involving diode and transistor circuits, measurements, analysis,
and verification of theoretical concepts. [10 hrs]

Learning and Teaching Strategies

el g o) o] il

Strategies

e Lectures: Present key concepts from basic physics to semiconductor theory
using visuals, simulations, and real-world examples.

e Tutorials: Reinforce understanding through problem-solving on electric
fields, circuits, and semiconductor behavior.

e Laboratory Work: Conduct hands-on experiments on electrical circuits,
PN junctions, and diode characteristics.

e Active Learning: Encourage participation through discussions,
demonstrations, and short in-class activities.




Independent Study: Support self-learning using textbooks, online
resources, and preparatory review before exams.

Student Workload (SWL)
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
Total SWL (h/sem)
125

Module Evaluation

) 5l i

Time/Nu . Relevant Learning
e Weight (Marks) Week Due B

Quizzes 2 10% (10) 5,10 LO #1-3
Formative Assignments 2 10% (10) 2,12 LO#1-3
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#2-4
Summative Midterm Exam 2 hr 10% (10) 7 LO#1
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Al o sl rleid

Material Covered

Week 1 Branches of physics, Fundamental quantities ,Units, and vectors.

Week 2 Electric charge, electric field and structure of atoms, types of matter, charge is conserved, charging by
induction and friction.

Week 3 Electric forces on uncharged objects, Coulomb's law.




Week 4

Electric field, electric field on a point charge, electric field lines.

Week 5 Electric dipole, forces, moments and electric potential energy.

Week 6 Ohm's Law, resistance and capacitance.

Week 7 Capacitor in series and parallel, inductive CCT.

Week 8 Inductive resistance XL, capacitive reactance XC.

Week 9 Mid exam

Week 10 Semiconductors, some definitions and the electronic configuration in atoms

Week 11 | Carrier concentration in intrinsic semiconductor and doping

Week 12 Intrinsic semiconductors and extrinsic semiconductors, N - type Semiconductors, P - type
semiconductors

Week 13 PN Junction: Formation of Depletion layer, Junction Potential, Forward Biased PN junction, Reverse
biased PN junction.

Week 14 | semiconductor diodes: diode operating conditions, actual diode characteristics, Zener Region

Week 15

Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1,2 Ohm's Law and Non Ohmic materials

Week 3,4 Electrical resonance phenomenon

Week 5,6 Generating electricity using field magnetic

Week 7,8 Calculating the electrical forces and Distance between electrical charges
Week 9,10 P.N junction diode
Week 11,12 Experience Diode properties
Week 13,14 | Using a silicon transistor as a circuit switch

Learning and Teaching Resources
L}“:“)ﬂ‘} (al’_'d\ JJLAAA

Available in the
Text
Library?
Required Texts Halliday, D., Resnick, R., & Wal_k_er, J. (_2013). yes
Fundamentals of Physics, 10th Edition, Wiley.
- ded Text Neamen, D. A. (2012). Semiconductor Physics and
ecommended 1eXtS | Devices: Basic Principles, 4th Edition, McGraw-Hill yes
Education.
Websites e HyperPhysics:
https://hyperphysics.phy-astr.gsu.edu
e Khan Academy (Physics & Circuits):
https://www.khanacademy.org/science/physics
Electronics-Notes:
e https://www.electronics-notes.com
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent il 90 - 100 Outstanding Performance
B - Very Good [SEANVES 80 - 89 Above average with some errors
(Ssu(;:fels;OG)roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Losgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jguda 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxlaa)l W8) cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail sy (0-44) Considerable amount of work required
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Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
40La Y iy sinall g alail] il g Al Hall salall Calaal

1. Understand the fundamental concepts of data structures and their role in
organizing and managing data efficiently.
2. Analyze algorithm performance using basic complexity analysis and Big-
O notation.
3. Understand and apply linear data structures such as arrays, linked lists,
Module Objectives stacks, and queues.
Al pal) Balall Calaa 4. Explain advanced list structures including doubly linked lists and circular
linked lists.
5. Understand tree structures, particularly binary search trees, and perform
basic tree operations and traversals.
6. Describe advanced data structures such as heaps and hash tables and
explain their practical applications.
1. Explain the fundamental concepts of data structures and their importance in
computer science.
2. Analyze algorithm efficiency using basic time complexity concepts and Big-O
notation.
3. Implement and manipulate linear data structures such as arrays, linked lists,
Module Learning stacks, and queues.
PUtcomes 4. Distinguish between different linked list structures including singly, doubly, and
Al 5l salall alesll s jie
circular linked lists.
5. Apply tree-based structures such as binary search trees and perform basic
traversal operations.
6. Describe and use advanced data structures such as heaps and hash tables for

efficient data management.




Indicative Contents
Lol )Y Gl siaal)

Sl A

10.
11.
12.
13.

Basic concepts of data structures, importance of data organization, and the
relationship between algorithms and data structures.

Basic concepts of algorithm efficiency, time complexity, space complexity,
and Big-O notation.

Structure of arrays, indexing, traversal, insertion, deletion, and searching
operations.

Concept of linked lists, node structure, singly linked lists, and basic
operations

Stack structure, push and pop operations, and practical applications.
Queue structure, enqueue and dequeue operations, and types of queues.
Doubly linked lists and circular linked lists and their applications.

Tree structure, terminology (root, parent, child, leaf), and hierarchical data
representation.

BST properties, insertion, searching, deletion, and tree traversal methods.
Min-Heap and Max-Heap concepts and applications in priority queues.
Hash functions, collision handling techniques, and applications.

Graph concepts, types of graphs, and graph representation methods.
Breadth-First Search (BFS) and Depth-First Search (DFS) algorithms and

their applications.

Learning and Teaching Strategies

aalail) 5 alaill il i

Strategies

1. Lectures :The instructor explains the main concepts of the course using
clear explanations, examples, and visual aids such as slides and
diagrams.

2. Class Discussions :Students are encouraged to participate in discussions
and share ideas to better understand the concepts.

3. Laboratory Activities :Students practice programming and implement
data structures in the laboratory to apply what they learn in theory.

4. Questions and Feedback :Students are given opportunities to ask
questions and receive immediate feedback from the instructor to clarify

difficult topics.




Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) s
Jeanil) Y Il asiiall sl jal) Jaal Lo sl Ul adisiall ad 5 Jaall
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6

Jeaill D& Gl aliidll e sl jall Jaal

e sand Callall aliial) yue ol al) Jaal)

Total SWL (h/sem)

Jeadll P& Ul I i) el Jasd) 150
Module Evaluation
Al Hal) 3ol PRty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) rleiall

Material Covered

Week 1 Introduction to Data Structures and Basic Concepts

Week 2 Algorithm Analysis and Big-O Notation

Week 3 Arrays: Structure, Operations, and Applications

Week 4 Linked Lists: Concept, Structure, and Basic Operations

Week 5 Stack Data Structure and its Applications

Week 6 Queue Data Structure and Types of Queues

Week 7 Advanced Linked Lists: Doubly Linked Lists and Circular Linked Lists
Week 8 Trees: Basic Concepts and Terminology




Week 9 Binary Search Trees (BST) and Tree Traversal Methods
Week 10 | Heap Data Structure and Priority Queues
Week 11 | Hash Tables and Hashing Techniques
Week 12 | Graphs: Basic Concepts, Types of Graphs
Week 13 | Graph Representation: Adjacency Matrix and Adjacency List
Week 14 | Graph Traversal Algorithms: BFS and DFS
Week 15 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
il e )zl
Material Covered
Week 1 Introduction to the lab environment and review of basic concepts used in data structures
Week 2 Writing simple programs to analyze algorithms and understand basic complexity concepts
Week 3 Implementing arrays and practicing operations such as insertion, deletion, and traversal
Week 4 Implementing singly linked lists and performing basic operations
Week 5 Implementing stack using arrays or linked lists and testing push and pop operations
Week 6 Implementing queue and practicing enqueue and dequeue operations
Week 7 Implementing doubly linked lists and circular linked lists
Week 8 Creating simple programs to represent and manipulate tree structures
Week 9 Implementing binary search trees (BST) and practicing traversal methods
Week 10 Implementing heap data structure and understanding priority queue operations
Week 11 Implementing hash tables and testing hashing functions
Week 12 Creating programs to represent graphs
Week 13 Implementing graph representation using adjacency matrix and adjacency list
Week 14 Implementing graph traversal algorithms (BFS and DFS) and testing them on sample graphs
Week 15 Preparatory week before the final Exam




Learning and Teaching Resources
w).ﬁ.“} ?L..\“ J.JLLAA

Text Available in the Library?

e Cormen, T. H., Leiserson, C. E., Rivest, R. L., &
Recommended Stein, C. Introduction to Algorithms. MIT Press.
No
Texts e Weiss, M. A. Data Structures and Algorithm Analysis

in C++. Pearson Education.

https://www.pearson.com/en-us/subject-catalog/p/data-structures-and-algorithm-

Websites
analysis-in-c
Grading Scheme

Group Grade sl Marks % | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [RENRTEN 80 - 89 Above average with some errors
(S:‘;:fe:‘;oc)iroup C - Good L 70-79 Sound work with notable errors

D - Satisfactory L sie 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 28) aud ) | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.pearson.com/en-us/subject-catalog/p/data-structures-and-algorithm-analysis-in-c
https://www.pearson.com/en-us/subject-catalog/p/data-structures-and-algorithm-analysis-in-c
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Module Title English language 1 Module Delivery
Module Type B Theory
Lecture
Module Code KUS12011 O Lab
ECTS Credits 2 L Tutorial
] Practical
SWL (hr/sem) 50 Seminar
Module Level 1 Semester of Delivery 2
Administering Department Al & Robotics College College of engineering
Module Leader Lina Lutfi Rasheed e-mail Eng.linalutfi@kus.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Master degree
Module Tutor Lina Lutfi Rasheed e-mail Eng.linalutfi@kus.edu.iq
Peer Reviewer Name / e-mail /
Scientific Committee Approval 30/6/2026 Version Number 1

Date

Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LalinYl Gbgizally platll g5l5g sl 55kI Blaa]

Module Aims
Gy B3Lad) LBl

1.

To develop students’ basic English language skills in reading, writing,
listening, and speaking.

To improve students’ grammar and vocabulary for academic and
everyday communication.

To help students build confidence in speaking English in classroom
discussions and presentations.

To enhance students’ writing skills, including sentence structure,
paragraph writing, and short compositions.

To introduce students to basic academic English needed for university
study.

To encourage students to use English as a tool for communication and
learning.

Module Learning
Outcomes

8alel) edaddl Ol y3e0
dgslyd|

Use key English grammar structures such as present, past, and future
forms in spoken and written communication.

Apply appropriate vocabulary and expressions related to everyday
topics such as people, experiences, food, travel, and work.

Understand the main ideas and specific information in short to
medium-length reading texts.

Listen to conversations and short talks and identify the general meaning
and important details.

Indicative Contents
daliny Y wlgiseal|

Basic English communication skills, including introducing oneself, asking and
answering questions, and participating in simple conversations in everyday
situations. (10 Hours)

Study of essential grammar structures, such as present, past, and future
tenses, modal verbs, comparative and superlative forms, and conditional
sentences. (10 Hours)

Development of vocabulary related to everyday topics, including daily life,
travel, food, work, hobbies, and relationships, to help learners communicate
more effectively. (10 Hours)

Practice of the four language skills: listening, speaking, reading, and writing
through various classroom activities and exercises. (10 Hours)

Improvement of pronunciation and fluency through dialogues, listening tasks,

and speaking practice. (10 Hours)




Learning and Teaching Strategies

ealatlly ehatll bl Al

Interactive Lectures: Presenting grammar, vocabulary, and language functions
through explanations and guided practice.

Communicative Language Teaching: Encouraging students to use English
actively through pair work, group discussions, and role-plays.

Task-Based Activities: Using tasks from the course book to practice real-life
communication skills.

Listening and Reading Practice: Developing comprehension skills through
audio materials and reading passages.

Writing Practice: Guiding students to produce sentences, paragraphs, and
short texts using correct grammar and vocabulary.

Classroom Discussions: Encouraging students to express opinions, ask
guestions, and participate in conversations.

Use of Multimedia: Supporting learning through audio recordings, videos, and
digital resources.

Student Workload (SWL)
Il (bl Jod!

Structured SWL (h/sem)

ol D5 el laziall gl Jassl

33 Structured SWL (h/w) 5
L gl CIUall plaiiall (quhyl Josd|

Unstructured SWL (h/sem)

i)l I LIal) @haziall sé gwhlll Josd

Unstructured SWL (h/w)
17 1

b gl CIlall platiall pe qwbyldl ol

Total SWL (h/sem)

bl D el U1 bl Jass)

50

Module Evaluation

Time/Nu Weight
Week Due Relevant Learning Outcome
mber (Marks)
. LO #1, #2, #3 and #8, #9,
Quizzes 2 10% (10) 5and 12
Formative #10
assessment Assignments 2 10% (10) 6 and 10 LO #4, #5 and #6, #7
Homework 1 10% (10) 12 LO #11
Seminar 1 10% (10) 13 LO #12
Summative Midterm Exam 2 hr 10% (10) 8 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All




Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week1 | |ntroduction to English Communication
Week 2 Present Tenses

Week 3 Past Tenses

Week4 | Vocabulary Development
Week 5 Quantities and Articles

Week 6 | Talking about the Future

Week 7 Present Perfect

Week 8 | Comparatives and Superlatives
Week 9 Modals and Advice

Week 10 | Narrative and Storytelling
Week 11 | Conditional Sentences

Week 12 | Integrated Skills Practice

Week 13 | Integrated Skills Practice

Week 14 | Integrated Skills Practice

Week 15 | Preparation for the final exam

Learning and Teaching Resources
oeddly @laddl Hobae

Available in the

Published by Oxford University Press, 2018/2019.
ISBN: 978-0194527699

Text
Library?
1- Headway Pre-Intermediate Student’s Book (5th
Edition) — by Liz Soars, John Soars, and Paul Hancock.
Required Texts yes




Recommended
Texts
Websites Headway: Pre-intermediate Student's Book with Online Practice - Liz Soars, John
Soars, Paul Hancock - <s§ Google
Grading Scheme
©loydlf labase
Group Grade BERt:3i] Marks (%) | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good BNV 80 - 89 Above average with some errors
(S:‘;:fe:‘;oc)iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group EX — Fail (ilaoll ) caly | (45-49) gﬂv\?;red\;vccj)rk required but credit
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note:Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

Unstructured SWL (h/sem)

il M5 JUall plaiall pe guhll Jass)

dclu (5) (POl (a5 (oye ) (il oyall dings @
delw (7) (Al Olarlg jlxily J>) Olly @
dcl (5) el oledl digdll @
dcl (17) Fsaall
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Module Aims, Learning Outcomes and Indicative Contents

LalinYl Sbgizally plat)l g5L3g dushll 83kl Gl

1. To provide a solid foundation in the principles and methods of integral
calculus.

2. To develop students’ ability to compute indefinite and definite integrals of
various functions.

Module Aims 3. Tointroduce advanced integration techniques and demonstrate their
practical uses.

Gyl 8oLl Colua] 4. To enhance logical and analytical reasoning in mathematical problem solving.

5. To apply integration to real-life problems in geometry, physics, and related
fields.

6. To encourage accuracy, clarity, and systematic approaches in mathematical
computation.

7. To prepare students for further studies that require calculus-based analysis

and modeling.

1. Define and explain the concept of integration as the inverse of
differentiation.

2. Solve indefinite integrals of algebraic, trigonometric, exponential, and
logarithmic functions.

Module Learning 3. Apply integration techniques such as substitution, integration by parts,

Outcomes trigonometric substitution, and partial fractions.
Evaluate definite and improper integrals using analytical methods.

5. Interpret and apply integration to compute areas, volumes, and physical

3Ll M‘ ol s quantities.

Ayl 6. Analyze convergence or divergence in improper integrals and justify solutions
logically.

7. Demonstrate independent problem-solving skills through structured
reasoning and verification of results.

8. Use mathematical notation and procedures effectively to communicate

solutions and reasoning.

Part A — Fundamental Concepts of Integration

Definition and meaning of integration as the reverse of differentiation.

Indefinite integrals of basic algebraic functions.

Integration rules, substitution of variables, and standard forms.

[10 hrs]

Indicative Contents Part B — Integration of Trigonometric and Transcendental Functions
daliny Yl wlgiseal| Integration of trigonometric, exponential, and logarithmic functions.

Relationships between trigonometric identities and integrals.

Special trigonometric substitutions and simplification techniques.

[10 hrs]

Part C — Techniques of Integration

Integration by parts and reduction formulas.




Integration by trigonometric substitution and completing the square.

Integration by substitution and by partial fractions.

Strategic selection of integration methods for complex expressions.

[22 hrs]

Part D — Applications of Integration

Definite and improper integrals.

Geometric applications: area under curves, area between curves, and volumes of
revolution.

Applications in physics, biology, and economics (work, accumulation, averages,
and growth models).

[15 hrs]

Revision and Problem-Solving Sessions

Review of key integration methods and formula recall.

Mixed problem-solving and exam practice.

Conceptual consolidation and guidance on common mistakes.

[5 hrs]

Learning and Teaching Strategies

aalail) 5 alaill il i

Strategies

1. Lectures: Providing students with basic mathematical concepts and their
practical applications.
2. Forming discussion groups during lectures to discuss mathematics topics and
solve practical problems.
3. Giving students homework that requires self-explanations in different ways.
4. Solving problems relevant with mathematical subject.




Student Workload (SWL)
lall il 5ol Jasl)

Structured SWL (h/sem) 63 Structured SWL (h/w) .
Unstructured SWL (h/sem) - Unstructured SWL (h/w) .

ol D5 el alaziall xe guhll Jazsl

e sand allall altiall pe ol all Jasl)

Total SWL (h/sem)
ol I Il ST gyl ol

125

Module Evaluation

Al Hall 3alal) any
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 2 20% (20) 5-10 Lec. #2,#4,#6,48,#10
Formative Assignments 1 10% (10) 2-12 Lec. #1, #3,#5,#7,#9,#11
assessment Projects 0 0 0 All
Reports 1 10% (10) 2-13 All
Summative Midterm Exam 2hr 10% (10) 7 Lec. #1-#8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl o ) rleiall
Material Covered

Week 1 Completing the Square & Substitution Methods

Week 2 Definite Integrals & Area Under Curves

Week 3 Improper Integrals & Convergence

Week 4 Indefinite Integrals of Algebraic Functions

Week 5 Integration by Parts — Advanced Problems

Week 6 Integration by Parts — Concepts and Examples

Week 7 Integration of Advanced Trigonometric Functions

Week 8 Integration of Exponential Functions




Week 9 Integration of Logarithmic Functions

Week 10 Integration of Simple Trigonometric Functions

Week 11 Introduction to Integration & Basic Algebraic Integrals
Week 12 Partial Fraction Decomposition

Week 13 Revision and Problem-Solving

Week 14 | Trigonometric Substitution Techniques

Week 15 | Volumes of Revolution & Applications

Learning and Teaching Resources
u.u..g‘)ﬂ\j ela:\l‘ ‘)JLAAA

Available in the
Text
Library?
Required Texts 1. Thomas’ calculus 11 ed. 2004 yes
Recommended Texts 1. Calculus 9" edition, Anton yes

Websites https://mediasace.utah.edu/media/t/0 2eoc2ksc
Grading Scheme
Gilaall ladads

Group Grade el Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good (BESNVES 80 - 89 Above average with some errors
Success Group -
(50 - 100) C - Good BVES 70-79 Sound work with notable errors

D - Satisfactory oo 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsde 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://mediasace.utah.edu/media/t/0_2eoc2ksc
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Relation with other Modules

6 DAY Al all o) gall ae 48Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
40La Y iy sinall g alail] il g Al Hall salall Calaal

Module Objectives
Ll 52l 3Ll Caloa

1.

Introduce students to basic computer concepts including hardware, software, and
data representation.

Provide understanding of the operating system and graphical user interface
operations.

Develop basic word processing, spreadsheet, and presentation software skills.
Introduce the fundamentals of Internet, web browsing, and electronic
communication.

Provide knowledge of cloud computing and modern digital collaboration tools.
Provide knowledge of programming using python language.

Module Learning

Outcomes
Al Hall 3alell aladl) s j3a

O 0O N kW

Understand computer hardware components and their functions.

. Operate common operating systems and navigate through graphical user

interfaces.

Create and edit documents using word processing software.

Design and manage spreadsheets using formulas and functions.

Develop and present professional presentations using presentation software.
Access and utilize the Internet effectively using web browsers and search engines.
Communicate through email and collaborate using cloud-based services.

Apply basic cybersecurity and digital ethics principles in computer usage.

Program basic codes and make GUIs.

Indicative Contents
Lala Y Gl siaall

Introduction to Computer Concepts

Basic definitions, components of a computer, hardware and software
overview. [3 hrs]

Computer Components

CPU, memory, storage devices, input/output units, and peripheral
components. [4 hrs]

Operating Systems and GUI

Types of operating systems, basic commands, and file management
operations.[4 hrs]

Word Processing Software

Creating, formatting, and editing documents using Microsoft Word. [4 hrs]
Spreadsheet Software

Data entry, formulas, charts, and functions using Microsoft Excel. [5 hrs]
Presentation Software

Slide design, themes, transitions, and multimedia using PowerPoint. [3 hrs]




e Internet and Web Browsers
LAN/WAN basics, web browsing, search engines, and data access. [4 hrs]
e Communication Tools
Email systems, online collaboration, and cloud-based communication.
[3 hrs]
e Cloud Computing and Services
Google Workspace, Office 365, and cloud storage usage.
[3 hrs]
e Introduction to Python Programming
Installing Python and PyCharm, basic syntax, and simple program
execution. [4 hrs]
e Python Programming Structures
Variables, conditions, loops, lists, and basic functions.[4 hrs]
e Basic AI Concepts
Introduction to Al types of Al, basics of machine learning, real-world
applications. [4 hrs]

Learning and Teaching Strategies

alal) 5 alaill Ciliagl i

Strategies

e Lecture: Deliver core concepts using visual presentations, demonstrations,
and structured explanations.

e Discussion: Encourage student interaction, idea exchange, and clarification
of concepts through guided discussions.

e Practical Experience: Apply theoretical knowledge through hands-on lab
activities, software tasks, and real-world exercises.

e Clarification and Questions: Provide opportunities for students to ask
questions, seek clarification, and receive immediate feedback.

¢ Reflection: Support student reflection on learned concepts to reinforce
understanding and connect theory to practice.

e Research and Reports: Promote independent learning through small
research tasks, report writing, and exploration of additional resources.

Student Workload (SWL)
e gl \oJudew\Jﬂ\ Jeall

Structured SWL (h/sem)

Juadl) J3& alldall i) gl 5l Jasl e ol Ll (a5} ) jal) Jaa

Structured SWL (h/w)
63 3

Unstructured SWL (h/sem) 12 Unstructured SWL (h/w) 1.8




Joadll D& IR i) e a3l Jaall

e sad Calldall Akl yue sl all Jaal)

Total SWL (h/sem)

Jeadll P& Ul K i) el Jasd) 7
Module Evaluation
Al Hall 3alal) any
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) rleiall

Material Covered

Introduction to Computer Concepts — Definition of computer, hardware, software, and data

Week 1
representation.
Week 2 Computer Components — CPU, memory, storage, input/output devices, and peripherals.
Operating Systems and GUI — Types of operating systems, desktop environment, and file
Week 3
management.
Week 4 Word Processing Software — Creating, formatting, and editing documents using Microsoft Word.
Week 5 Spreadsheet Software — Data entry, formulas, charts, and data analysis using Microsoft Excel.
Week 6 Presentation Software — Slide design, themes, transitions, and multimedia using PowerPoint.
Week 7 Internet and Web Browsers — LAN/WAN basics, search engines, and safe browsing.
Week 8 Communication Tools — Email systems, online collaboration, and digital communication ethics.
Week 9 Cloud Computing and Services — Google Workspace, Office 365, and cloud storage applications.
Introduction to Python Programming — Installing Python and PyCharm, understanding syntax and
Week 10
variables.
Week 11 | Python Programming Basics — Data types, input/output, and simple calculations.




Week 12

Python Control Structures — Conditional statements and loops.

Week 13 | Python Data Structures — Lists, strings, and basic operations.
Week 14 | Basic Al Concepts — Introduction to Al, applications in daily life, and examples in Python.
Week 15 | Review and Final Preparation — Revision of all topics before final exam.

Delivery Plan (Weekly Lab. Syllabus)

il e )zl
Material Covered

Week 1 EXP 1: Exploring Computer Hardware and Operating Systems
Week 2 EXP 2: Troubleshooting and System Ultilities
Week 3 EXP 3: Using Microsoft Word — Document Creation and Formatting
Week 4 EXP 4: Using Microsoft Excel — Data Entry, Formulas, and Charts
Week 5 EXP 5: Using Microsoft PowerPoint — Slide Design and Presentation
Week 6 EXP 6: Installing Python and Setting Up PyCharm Environment
Week 7 EXP 7: Python Basics — Variables, Data Types, and Input/Output
Week 8 EXP 8: Conditional Statements — if, else, and nested if
Week 9 EXP 9: Loops — for and while structures
Week 10 EXP 10: Lists and Strings — Basic Operations and Manipulation
Week 11 EXP 11: Functions — Definition, Parameters, and Return Values
Week 12 EXP 12: Simple Networking and Internet Use
Week 13 EXP 13: File Handling in Python — Read and Write Operations
Week 14 EXP 14: Mini Project — Creating a Simple Calculator or Grade Sheet using Python and Excel
Week 15 EXP 15: Final Practical Assessment — Review of Word, Excel, and Python Applications

Learning and Teaching Resources
u,u_.g)ﬂ\} (Ja:\l\ JJLaA

Text Available in the Library?
Required Texts Brookshear, J : Glenn, Dennis 'Brylow, and S. Manasa. Yes
"Computer science: An overview." (2009).
Patterson, David A., and John L. Hennessy. Computer
Recommended o . .
Text organization and design ARM edition: the hardware No
exts

software interface. Morgan kaufmann, 2016.




Petzold, Charles. Code: The hidden language of computer

hardware and software. Microsoft Press, 2000.

Computer Science YouTube Channels: Channels like "Computerphile," Computer

Websites
Science," and "MIT Open Courseware.
Grading Scheme

Group Grade i) Marks % | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [SENRTEN 80 - 89 Above average with some errors
(S:‘;:(_:efgoG)roup C - Good REES 70-79 Sound work with notable errors

D - Satisfactory Jaus gia 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




Ministry of Higher Education and

Scientific Research - Iraq

AL-Karkh University of Science

Engineering Department of

Al and Robotics

MODULE DESCRIPTION FORM
&;mb.\ll dalaJl Q—‘.Lsaj C.S}o.:

Module Information
eyl B3l Ologhas

Module Title Ayl dall Module Delivery
Module Type B Theory
Lecture
Module Code KUS12010 1 Lab
[ Tutorial
ECTS Credits 2 L1 Practical
] Seminar
SWL (hr/sem) 50
Module Level 1 Semester of Delivery 1
Administeri
siullU 2 L Al & Robotics College College of Engineering
Department
Module Leader Grlde e .p e-mail mohana@kus.edu.iq

M leL ’s A .
L e?der Slacac Module Leader’s Qualification Ph.D
Title
Module Tutor e-mail
Peer Reviewer Name RIS e-mail g Y




Scientific Committee
Approval Date

30/6/2026 Version Number 1.0

Relation with other Modules

G35V dalyd! Sl gall an dBMall

Prerequisite module

SlbobaisYl as Badaiell lgegy89 duoyall dalll dadys
Lglaie lgasazr £9,2 OY ¢ yybgar das 53D
e Semester

Al plascit oo plaiall (Sal 929 ¢ i JpodI 2,3
N.&J[g ‘zl.e_‘)SU Leoo loluseiw!

Co-requisites module

©goxdly il HUSY Clall dergs § dpslusdl gt

AaiSog 490 Eygoms jlmil JI (§3§5 Bpaiseag doyduw dily Semester

Sl

Module Aims, Learning Outcomes and Indicative Contents

dasliy Yl Cbgizeally edaidl gt g daulyll Balell Clual

Module Aims

B gyl Balall CBlual

Ol Pfﬂ
e g Jadlll - OWYI dings
oo S yy)lidly & goed! dliel - Aoyl Bilbobieadly oS dsluo Wilylgo duess

Module Learning
Outcomes

Bolel) ladl Wl g0
dly !

ddynne - duyall dill S Obgians J] Dyadll) JholS (HI delall A3yl Siloryses
33l Gyl - Aol yalglally duuiil galedl Ciuog - & sally digoud! dslgdll
(deaVlg Dogalll Colaiadd!

& giadl ilylgadl - duigadl of dukaadl Cilylgall - JASHY! duaddl Cihlgal! JI BLSYL

( @MY dadly eally G- loglaodl duidy cJLalY Wiylge - dolall

Indicative Contents
ol Yl Obgisea!

daig LVl (9 duo AL ASa 5 Sas M ¢ JolSS d8Me duo AL SLiyYI A8 das
Izl Gual (§ 83Nl 0da Of 3 caliyW Jladdl (§gaml Jlomall diga Al Colaanans 3!
cddlall sus .)lg.)j Ul O el S @ dayall OB 42l Cuaw g dilods
A laizl CMadl dL)!




Student Workload (SWL)

dlall gyl Jamell

Structured SWL (h/sem)

Jadll IS CJUall elatiall oyl Jozdl

delw 33

Unstructured SWL (h/sem)

I el elaiiall pe gyl Jose!

il

delw 17

Learning and Teaching Strategies

ottty @lazd! ozl el

Strategies

o Al = el ggiall- Q5 M- oyl A — gl B3

Total SWL (h/sem)

Jadll IS LIl S @bl Jox! dclw 50

Nodule
slJl eusdiEvaluation
zesly |

Time/Nu Week Relevant Learning

As mber Weight (Marks) Due Outcome
oo el )l g
Quizzes 1 5% (5) 5 day I duiiSy Ol s Lol
Formative
assessment Codl Bylge LIlall L]
Assignments 1 5% (5) 3 daBul deglaoll dlly
Projects / Lab. 1 10% (10) d>ge Y NETYD




2l 3 lusy Il dings
S g Ao Bygaas 7y
Report 1 10% (10) 10 A4S Js dodaly Juaie
J dlasl fs‘déﬁ.w‘
lall 0gd dhua> d9yas
1 0, I3
Summative Midterm Exam 2hr 20% (2) 9 5 olell
assessment
Final Exam 3hr 60% (6) 16 Qlgd! il
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Week Material Covered
Week 1 385 B! Y lme § Lo g5 S Lgalundly tsonls o yall Aal1 (5 Slaoy syl
Week 2 Gl yail Japd uaSy adadll Biang Juo gl Bred (s amed!
Week 3 Ules dalsg3g doludly 3guanlly sdall
Week 4 @S § dhaslsie Joxr I Jgr0 9l ol Jaudiis 44,89 el lodle
Week 5 Gl La8SSg gl loYl (§ sl
Week 6 43y Jelil § dagous §ilons
Week 7 goaoual diiSy daslidl dugalll LY
Week 8 Dlyads g oapads (e o &)lge
Week 9 Midterm exam
Week 10 Blos gl 939 gelg3b )il LS § dumgially Aokl o)l
Week 11 @aJJI @W| O g0 Ja.a” &,.MJ.H qﬁlww
Week 12 (5Maily doludl Je s giall Jadudy 3yl VI (§ 8polowe
Week 13 Gl a3 Jgaolg dslgily wSgall
Week 14 25Ty @) § Dgovs Baplona
Week 15 Ty aidla)lg gl delgdll Badal § didos ugyd
eyl
Week 16 Second Midterm Exam




Learning and Teaching Resources
we)wlj ‘d:.ﬁl lbae

Available in the

Text Library?
Required Texts O I wue — (olaisYl (6 & aludY dalall duyall A2l ey
el
Recommended + 3 e w5 IS B! — Ayl ERUN udylS galie § D3 o
Texts G des 533 — aasiall ad) duaslnl Aoyl
Websites COAYI pluseiwl G393 (o S Jo dlaiel @
Grading Scheme
Olyull Jakaseo
Grou Marks
d Grade auad| o Definition
(%)
A - Excellent Iiel 90 - 100 Outstanding Performance
B - Very Good ISC Ve S 80 -89 Above average with some errors
Success C - Good s 70-79 Sound work with notable errors
Group
(50 - Joo1 D- . ) . . . .
Satisfactory awgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsiie 50 -59 Work meets minimum criteria
. ) More work required but credit
FX—Fail | )dsllaodl ad( culy | (45-)94 wqrd y
Fail Group (0 awarde
- 49) . | Considerable amount of work
F — Fail e ob (0-)44 required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by
the original marker(s) will be the automatic rounding outlined above.




Ministry of Higher Education
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AL-Karkh University of Science
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Al and Robotics

MODULE DESCRIPTION
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Module Information

o ) aalo ] el

Module Title Democracy and Human Rights Module Delivery
Module Type Basic learning Theory
Lecture
Module Code KUS11003 O Lab
ECTS Credits 2 O Tutorial
[ Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Al & Robotics College Engineering
Module Leader Wafaa Abdul-hussein Kadhim | e-mail Wafaa.hussein90@kus.edu.iq

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor

e-mail

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

30/6/2026

Version Number

1.0




Relation with other Modules

6 DAY Al all o) gall ae 48Dl

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ly Gbgizally platll g5 deshylll 85lI Bl

Leinanda s s (3 s o seday Ul iy s

sl ye Gl G iad A L) ) shaill agd

LAY G saall s i) G5 s G el

il e b 58 54 gland) bl 3 lusY) (§ sia Al
A sall laalal) 5 (381 sall 3 Alui) (3 siall e (o yail)
Gyl 8oLl Colua] (O (8 sia Aglen A3k gl ey 0 ) 9 ag
s G5 s Lgd) el dhe Sall e lalaiall o 5 e i el
okl el o sgda e o il

oo il sl pall o sehe e ol

Al pil g8l g il ) ikl sall 10

Module Aims

W P N oL s WwWN R

Al Lgpailiad dpani s Gl (3 s e, 1
Y 8 sl A )l ) ghaill - 55, 2
esinall 8 (s AV G siall s i) B sis G e, 3
Module Learning A sband) LA G QL) (5 s 88 50 i 5. 4
Outcomes Llaalaall g4l gall (53 sall A4 3 s8all Cain s, 5
Alady) ( siall Alaal dila Il ey il Jilas, 6
8okl @dadl ol y3en oY) 3 s L) yie ghaa Sall ye chladaiall o gt e (o jaill =7

eyl
okl jieall s sede e (a2l -8

e sl sl jall a sgia e (o yill -9

dakiad) Uy\ﬂ\juwﬂﬂ\@&\}d‘—lo

3] lesde po85 @) dold! (0lally clgiab QLY B9 Ciyad: OludYl B9 § doudios

olelu
Indicative Contents . i L e
) 3] diudly Jawglly depdll jguaall ae OLLSYI Ggi> jahad Jolper OLudYl @gdod Syl yglaille
Aol Y wlgisad! . (olele
o

[©lelo 3] .@gaml o ane e OludYl Goi> 1o3 (I dwld! Glowdlz SLudYI Ggi> (aSlas-e




claaizall (3 Wly Lglawdl w38l § OLudY) Bodm Le: Diglowndl BLWI 3 OLuSYI Bgie
[olls 3]

Gz dakaioll L9l LMYy LAY @l duulys: ddgll 3lgedl § ALYl Ggiionlle
[©lels 3] 0L

[wlelu 3] Laubgll gilgally sSludll § Ol Ggi> dlex: b gll Oilas AW (§ OLusYl Ggi>e
[©lebs 3] .48l duelaizYlg dalaidly dusluully dodall Beasdl: Gludl Ggd> ¢lgile
[wlel 3] 0Lyl Boi> dlax JaS5 ) &gl dudsull Sblesall: OlusdYl Bga> Cllasse
Bodz pwluall e A5 43M3Y1g d043La)l gl Ol Ggd> Jlgidl (e 4G Al lslyoele
[wlels 3] .0LYI

3] o2 dol GBlisYly Oludyl Bsa e gl (§ Laygag assid (NGOS): dsagSodll pe Wilalaialle
“ [wlebe
[olele 3] 0Ll Bgam lgBeg dgislen cdudolyiasll Cisyais dublyiasdll pggloe

[©lels 3] . ohaal aoizall 3 lgisenls byl glgil: byl aggioe

[olele 2] dubogll Dsglb Loy cdilizrlgy oyolgall (B9a> clgaggia: didolgalle

Learning and Teaching Strategies

adaill g alaill i) yisd
SPAT) PP P EN KT P SO
3 palaall -1
Strategies idsidl -2
Cliall Caall -3
Aaddul 0 -4
Student Workload (SWL)
ClUall ol jall Jasl)
Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l I3l LIl elaziadl (gulyldl Josd! Lee gl Jlal) el gyl Jad|
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
duadl I CIlall elaziadl e (gl Jozd! L gl JUal) elaiiall e (gl Jorll
Total SWL (h/sem) 50
o)l I3 IUall KU1 gyl Jazell




Module Evaluation

sl Jal) 3ol i

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Assignments 2 10% (10) 2,12 LO#3,4,6and7
Formative
Projects /
assessment . 1 10% (10) Continuous
tutorial.
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) zleiall

Material Covered

Week 1 Ol (8 58 dapday Cay yaill

Week 2 ) 3 g8l Ayl gl

Week 3 | Gsiall e la e o Qi) § s8a Ol nae

Week 4 | iy slend) clilall 8 (L) 3 sis

Week 5 | 4l @) sall (8 Gl (8 53a

Week 6 | Alalall cilay il b lusy) (5 séa

Week 7 | dualaiaV) 5 auslsil) s duc laia ) s duad &) (Lady) G5 sia
Week 8 A gall ) (3 gas lilaaia

Week 9 | (il sll)Lalall L) 3 sia cililaca

Week 10 Qi) (358 alasall e 45 yiall cile ) 3ol

Week 11 | sy (5 sins il yiel gana Sall e ciladaiall ¢ i
Week 12 | 4kl jiaill » séa

Week 13 | L) sil 5l jall o sgia

Week 14 | Adhiaall oyl 8l g ey piall A4k gall

Week 15 | olaial




Learning and Teaching Resources
U’“.'?Jﬂ\} ela_'m JJLL.AA

Available in the
Text
Library?

(leitbes clginalinn cla  shai) LV § sia fiS
Required Texts Yes
53 e by o

Ol (3 g8 flS
Recommended Texts No
_u).t; .\;\A; o

https://www.noor-book.com/

https://www.un.org/ar/about-us/universal-declaration-of-human-rights

Websites
https://ar.wikipedia.org/wiki/
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kel 90-100 Outstanding Performance

B - Very Good o> du 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leadl W8) cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.



https://www.noor-book.com/%D9%83%D8%AA%D8%A7%D8%A8-%D8%A7%D9%84%D8%AD%D8%B1%D9%8A%D9%87-
https://www.un.org/ar/about-us/universal-declaration-of-human-rights
https://ar.wikipedia.org/wiki/%D8%AD%D9%82%D9%88%D9%82_%D8%A7%D9%84%D8%A5%D9%86%D8%B3%D8%A7%D9%86

B Ministry of Higher Education
| /:”ﬂ’:—iﬁl& \ and Scientific Research - Iraq
‘AN / AL-Karkh University of Science
%?;f:; ﬁ:ﬁ Engineering Department of
Al and Robotics

MODULE DESCRIPTION

Module Information
a_\.\.n“).ﬂ\ palall C"_aujlm

Module Title Fundamentals of Engineering Mathematics | Module Delivery
Module Type B Theory

O Lect
Module Code AIR12008 ecture

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Al & Robotics College Engineering
Module Leader Dr. Aws Khalid Ibrahim e-mail aws.khalid@kus.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D
Module Tutor Dr. Aws Khalid Ibrahim e-mail aws.khalid@kus.edu.iq
Peer Reviewer Name e-mail
Scientific Committee Approval
Date = 30/6/2026 Version Number | 1.0




Relation with other Modules

6 DAY Al all o) gall ae 48Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 il ginall g alail) il g gl Hal) Bkl Calaa

Module Aims

Al sald) Calaal

1) Provide students with the essential mathematical foundations required for
engineering studies.

2) Develop students’ ability to manipulate algebraic, trigonometric, and
logarithmic expressions used in engineering analysis.

3) Introduce fundamental concepts of matrices, vectors, and complex numbers
and their applications in engineering problems.

4) Enable students to solve systems of linear equations using matrix methods.

5) Introduce students to partial differentiation and differential equations used in
engineering modeling.

6) Familiarize students with Laplace transforms as a mathematical tool for
solving differential equations.

7) Strengthen analytical thinking and problem-solving skills relevant to
engineering, robotics, and intelligent systems.

Module Learning
Outcomes

Al Hall 3alell aladl) s j3a

1) Apply algebraic techniques and manipulate exponential and logarithmic
functions in engineering problems.

2) Analyze and solve problems involving trigonometric and hyperbolic
functions.

3) Decompose rational functions using partial fractions.

4) Perform operations with complex numbers and represent them in different
forms.

5) Perform matrix operations and use matrices to solve systems of linear
equations.

6) Determine determinants, inverses, eigenvalues, and eigenvectors of matrices.

7) Apply vector algebra including scalar and vector products in engineering
applications.

8) Solve problems involving partial differentiation.

9) Solve first-order and second-order differential equations.

10) Apply Laplace transforms to basic engineering problems.

11) Use mathematical reasoning to model and analyze engineering systems.

Indicative Contents
Aala LY il siaall

1. Logarithmic, Trigonometric and Hyperbolic Function: Exponential
functions, Logarithmic functions, Trigonometric identities, Trigonometric
equations, Hyperbolic functions and their properties

3. Partial Fractions and Complex Numbers: Decomposition of rational
functions, Applications in engineering mathematics, Algebraic form of complex
numbers, Polar representation, Basic operations on complex numbers

5. Matrices and Vectors: Matrix addition and subtraction, Matrix
multiplication, Transpose of a matrix, Special matrices, Determinant of a square
matrix, Inverse of a matrix, Solution of linear systems, Eigenvalues and




eigenvectors, Components of vectors, Unit vectors, Vectors in space, Direction
cosines, Scalar product, Vector product, Angle between two vectors

7. Differentiation and Laplace Transforms: Partial derivatives, Applications
in engineering problems, First-order differential equations, Second-order
differential equations, Introduction to Laplace transforms, Basic Laplace
transform techniques

Learning and Teaching Strategies

aaleil) g alaill il i

Lectures: Presentation of theoretical concepts and mathematical
foundations.

Tutorial Sessions: Step-by-step analytical solutions of representative
examples.

Interactive Learning :Classroom discussions and student participation
in solving problems.

Practice Exercises :Regular assignments to reinforce understanding of

Strategies mathematical concepts.
Visual and Graphical Illustrations :Use of diagrams, graphs, and
mathematical visualization to explain concepts.
Application-Based Learning: Demonstrating engineering applications
related to robotics, artificial intelligence, and engineering systems.
Review Sessions: Periodic revision of key topics and preparation for
examinations.

Student Workload (SWL)
lUall ol all Jasl)
Structured SWL (h/sem) 6 Structured SWL (h/w) .

o)l s el laziall gl Jassl

e sand Calldall alaiiall ol 5all Jaasll

Unstructured SWL (h/sem)
Jeal] U5 CIlal) elaziall pe guhll Joss|

Unstructured SWL (h/w)
87 5
e sand Calldall aliidl) ye ol all Jaal)

Total SWL (h/sem)

il D5 el S gyl Jazs)

150

Module Evaluation

sl Jal) 3ol i

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Formative Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
assessment Assignments 1 10% (10) 2and 12 LO #3, #4 and #6, #7




Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl e sl zlgial

Material Covered
Week1 | Algebra review, exponential and logarithmic functions
Week2 | Trigonometric and Hyperbolic Functions
Week3 | partial fractions
Week4 | Complex numbers
Week5 | Matrices: Addition, Subtraction, Multiplication, Transpose, and special matrices
Week 6

Matrices: Determinant and Inverse of a Square Matrix

Week 7 | Matrices: Solution of Linear Equations

Week8 | Matrices: Eigenvalues and Eigenvectors
Vectors: Component of a Vector, Unit Vectors, Vectors in Space, and Direction
Cosines.
Week 9
Week 10 Vectors: Scalar Product, Vector Product, and Angle between Two Vectors.
ee
Partial Differentiation
Week 11
First-Order Differential Equations
Week 12
Second-Order Differential Equations
Week 13

Week 14 | Introduction to Laplace Transforms

Week 15 | Review and Final Exam Preparation

» Comprehensive course review and revision.




Delivery Plan (Weekly Tutorial Syllabus)
il e sl zlgial

Material Covered

Week1 | Tytorial in exponential and logarithmic functions
Week2 | problems in Trigonometric and Hyperbolic Functions
Week3 | Tytorial in Partial fractions
Week4 | Tytorial in Complex numbers
Week 5 Problems in Matrices (Addition, Subtraction, Multiplication, Transpose, and
ee . .
special matrices)
Week6 | Tytorial in Matrices (Determinant and Inverse of a Square Matrix)
Week7 | Problems in Matrices (Solution of Linear Equations)
Week8 | Tytorial in Matrices (Eigenvalues and Eigenvectors)
Tutorial in Vectors (Component of a Vector, Unit Vectors, Vectors in Space,
and Direction Cosines)
Week 9
Problems in Vectors (Scalar Product, Vector Product, and Angle between Two
Week 10 | Vectors)
Tutorial in Partial Differentiation
Week 11
Tutorial in First-Order Differential Equations
Week 12
Tutorial in Second-Order Differential Equations
Week 13
Week 14 | Problems in Laplace Transforms
Week 15

Review and Final Exam Preparation
» Comprehensive course review and revision.

Learning and Teaching Resources
w_.g)ﬂ\} (Aﬂl\ JJLJ.AA

Available in the
Text

Library?




Engineering Mathematics by K.A. Stroud, 7%

Required Texts o yes
edition.
1. Advanced Engineering Mathematics — Erwin
Kreyszig, 10™ edition.
Recommended Texts No

2. Linear Algebra and Its Applications —
Gilbert Strang, 4™ edition.

Websites https://www.mathforengineers.com/
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good (BESNVES 80 - 89 Above average with some errors
(S:(;:(-:e:;OC)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory oo 60 - 69 Fair but with major shortcomings

E - Sufficient Jgste 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaall 8) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




Ministry of Higher Education
and Scientific Research - Iraq

AL-Karkh University of Science
Engineering Department of

Al and Robotics

MODULE DESCRIPTION
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Module Information

Al jall 3alall e slaa

Module Title WorkShops Module Delivery
Module Type S OTheory

CLab
ECTS Credits 3

[ Tutorial

75 .

XPractical
SWL (hr/sem)

[JSeminar
Module Level 1 Semester of Delivery 2
Administering Department Al & Robotics College College of Eng.
Module Leader Layth Majid Jalil e-mail laythmajid@kus.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification M.Sc
Module Tutor Layth Majid Jalil e-mail laythmajid@kus.edu.iq
Peer Reviewer Name e-mail
;‘:::t'f'c Committee Approval 30/6/2026 Version Number | 1.0




Relation with other Modules

6 AT Ll ) 3 gal) g Al

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
QoL lgimally alail 0l g dualydl 83kl CSlun]

Module Aims
Gyl Bolall Bl Provide students with the fundamental technical knowledge and skills in
workshop to recognize, analyze and solve problems, and to apply these

abilities to the generation of new knowledge, ideas or products in

industry.
Module Learning e Explain the use of measuring and bench fitting tools.
Outcomes e Show the use of safety equipment during workshop practice.
e Knowledge and understanding the use of different tools.
solal) el ol e Describe the basic concepts of different types of welding.
el e Display the ability to use different basic machining operations keeping all
i e safety precautions in mind.

Indicative Contents

ALyl Clgional
Learning and Teaching Strategies
el g o) ] il
Strategies The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 5
Total SWL (h/sem) -

Module Evaluation

daul ) Baldl il
Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes 2 5% (5) 5,10 LO#1,2,10and 11
Formative Assignments 2 5% (5) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) 11 All

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
oAl o sl rleid

Material Covered

Week 1 |Principles of safety in workshop and laboratories
Week 2 |Machining process

Week 3 |Machining process

Week 4 [Sheet metal forming

Week 5 [Sheet metal forming

Week 6 |Welding process

Week7 |Welding process

Week8 |Mid 1 Examine

Week 9 [Electricity

Week 10 [Electricity

Week 11 |Machining process

Week 12 |Machining process

Week 13 |Carpentry

Week 14 |Carpentry

Week 15 |Mid 2 Examine

Week 16 |Preparatory week before the final Exam




Learning and Teaching Resources
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Available in the
Text
Library?
Required Texts
Recommended Texts
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
s G B - Very Good [SEANVES 80 - 89 Above average with some errors
(:;(_:els;o)roup C - Good Sves 70-79 Sound work with notable errors
D - Satisfactory Losgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jguda 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl U8) cawsly | (45-49) More work required but credit awarded
(0-49) F - Fail sy (0-44) Considerable amount of work required
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Module Title Chemistry Module Delivery

Module Type Basic 0 Theory
Lecture

Module Cod

odule Code AIR12012 X Lab

ECTS Credits 4 O Tutorial
[ Practica |

SWL (hr/sem) 100 [J Seminar

Module Level 1 Semester of Delivery

Administering Department Al & Robotics College Engineering

Module Leader Fadhil Muhi Mohammed e-mail fadhil. mohammed@kus.edu.iq

Module Leader’s Acad. Title

Assist. Prof.
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e-mail
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Date




Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

Ly Gbgizally platll g5 deshylll 85lI Bl

Module Aims
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1.

To provide students with a solid foundation in fundamental chemistry
concepts.

To develop understanding of atomic structure, chemical bonding, and
molecular interactions.

To teach quantitative chemical analysis and stoichiometry for practical
problem solving.

To introduce thermodynamics and kinetics to explain chemical behavior.

To explain acid-base chemistry, solutions, and electrochemistry.

To provide an introduction to organic chemistry and materials relevant to
engineering applications.

To link chemistry principles to materials, sensors, and electronic devices for
Al & Robotics applications.

To develop practical problem-solving skills and analytical thinking in
chemistry contexts.

Module Learning
Outcomes

Balal) @l olryee
eyl

Nk W=

10.

Explain atomic structure, periodic trends, and chemical bonding.

Predict molecular geometry and intermolecular interactions.

Perform stoichiometric calculations and solve quantitative chemical problems.
Apply thermodynamics and kinetics concepts to explain chemical reactions.
Analyze acid-base equilibria, pH, and solution chemistry problems.

Explain redox reactions and basic electrochemical concepts.

Describe basic organic compounds and functional groups relevant to
engineering materials.

Understand polymers, corrosion, and material chemistry.

Understand sensor materials, batteries, and electronic chemistry.
Demonstrate problem-solving skills and apply chemistry concepts to real-
world engineering contexts.

Indicative Contents
Aol Y wlgisal!

Foundations of Chemistry

This section introduces students to basic chemistry concepts including measurement

units, the scientific method, and laboratory safety. Atomic structure, isotopes, and

electronic configuration are explained, followed by an overview of the periodic table

and periodic trends. These fundamentals are essential for understanding subsequent

chemical behavior. [6 hrs]

Chemical Bonding and Molecular Structure




Students study ionic, covalent, and metallic bonds, along with Lewis structures and
formal charges. Molecular geometry, VSEPR theory, and intermolecular forces are
discussed to explain physical and chemical properties of substances. Special emphasis

is placed on bonds and interactions relevant to engineering materials. [8 hrs]

Stoichiometry and Chemical Calculations
Topics include the mole concept, balancing chemical equations, limiting reactants,
and vyield calculations. Practical problem-solving exercises prepare students for

analyzing real-world chemical reactions and materials processing. [6 hrs]

Thermodynamics and Kinetics

This section covers energy changes in chemical reactions, enthalpy, entropy, Gibbs
free energy, reaction rates, and factors affecting reaction kinetics. Students learn
how these principles govern material stability and reaction feasibility in engineering

applications. [8 hrs]

Acids, Bases, and Solutions
Students explore the Brgnsted-Lowry and Lewis definitions, pH calculations, buffer
solutions, and solubility equilibria. Applications include concrete chemistry for Civil

Engineering and electrolyte solutions for Al & Robotics devices. [6 hrs]

Electrochemistry and Redox Reactions
This section introduces oxidation-reduction reactions, electrochemical cells, standard
potentials, and Faraday’s laws. Applications include corrosion prevention, batteries,

and sensor materials. [6 hrs]

Organic Chemistry and Functional Materials
Basic organic chemistry is introduced, including hydrocarbons, alcohols, and
functional groups. Emphasis is on polymers, composites, and electronic materials

relevant to Civil Engineering and Al & Robotics. [8 hrs]

Material Chemistry in Engineering Applications
This section focuses on topics include sensor materials, batteries, semiconductors,
and polymeric devices. Interdisciplinary examples illustrate the connection between

chemistry principles and engineering design For Al & Robotics,. [10 hrs]

Revision and Problem-Solving
Students consolidate knowledge across all topics through exercises and real-world
engineering problems. The session emphasizes practical application, critical thinking,

and interdisciplinary connections. [4 hrs]




Learning and Teaching Strategies
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The main strategy that will be adopted in delivering this module is to encourage
students' participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,

Strategies . . . o ) . ) .
interactive tutorials, and by considering types of simple experiments involving some
interesting for example sampling activities for the students. As well as by assigning
students to make seminars on a specific topic in chemistry.

Student Workload (SWL)
Ul 5l Jeal)
Structured SWL (h/sem) e Structured SWL (h/w) .

o)l I3 Iall @laziall gl Jool

e sand Calldall alaiiall sl 5all Jaall

Unstructured SWL (h/sem)
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Unstructured SWL (h/w)
37 1

e sand llall altiall ye ol all Jasl)

Total SWL (h/sem)
Jeadl] I35 CIUall JSI1 gubld] Jasell

100

Module Evaluation
Ayl Balall ma

Time/ Relevant Learning
o Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 1,2and 10
Formative Assignments 2 10% (10) 2,12 3,4,6,and 7
assessment Projects / Lab. 1 10% (10) Continues

Report 1 10% (10) 13 5,8,and 10
Summative Midterm Exam 2hr 10% (10) 7 1-7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)




Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introduction to Chemistry: Basic Concepts and Measurements
Week 2 Atomic Structure and the Periodic Table
Week 3 Chemical Bonding: lonic, Covalent, and Metallic Bonds
Week 4 Molecular Geometry and Intermolecular Forces
Week 5 Stoichiometry and Chemical Calculations
Week 6 Chemical Thermodynamics: Energy, Enthalpy, and Entropy
Week 7 Chemical Kinetics and Reaction Rates
Week 8 | Acids, Bases, and pH Concepts
Week 9 Solutions, Concentrations, and Solubility
Week 10 | Oxidation-Reduction Reactions and Electrochemistry
Week 11 | Organic Chemistry Basics: Hydrocarbons and Functional Groups
Week 12 | States of matter
Week 13 | Material chemistry
Week 14 | Green chemistry and sustainability
Week 15 | Buffer solution
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
PREOA) L_;‘;}:‘“y‘ GL@_LJ\
Material Covered
Week 1 Laboratory safety and introduction to laboratory techniques and measuremnts
Week 2 Preparation of standard solutions from solid materials
Week 3 Preparation of standard solution from liquid reagents
Week 4 Titration strong acid with a strong base
Week 5 Titration of Sodium Carbonate with Hydrochloric Acid
Week 6 pH-metric titration
Week 7 Conductometric Titration of a Strong Acid with a Strong Base
Week 8 Conductivity measurement of electrolyte solutions




Learning and Teaching Resources
u.g_)ﬂ\} ela_'m JJ\.;AA

Available in the
Text
Library?
Principles of Inorganic Chemistry, 2nd Edition
Brian W. Pfennig December 2021
Required Texts No
Principles of Organic Chemistry
1st Edition - January 27, 2015
Principles of Instrumental Analysis, 7E
by Douglas A. Skoog/F. James Holler/Stanley R.
Recommended Texts Crouch, 2020 No
Chemical Priciples, The Quest for Klnsight, Third
Edition, by Peter Atkins and Lorestta Jones, 2005
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry -
Websites
_The_Central_Science.
Grading Scheme
Group Grade gest:yi] Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
s G B - Very Good I du 80-89 Above average with some errors
(:(;:cels;o) roup C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory uwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (d=dlaadl W8) cwwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.



https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ABrian+W.+Pfennig
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